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SECTION i 
GENERAL. DESCRIPTION 


1-1. SCOPE. 


This technical manual describes the installation, operation, theory of operation, and 
maintenance of the Ampex TM-7 Tape Transport. Section I includes a general description of. 
‘the equipment and lists performance characteristics. Figure 1-1 shows a typical horizontal 
installation. 


1-2. GENERAL DESCRIPTION, 


The tape transport moves computer grade magnetic tape across a dual-stack 
magnetic read/write head assembly in response to commands from either an operator 
control panel. or from remote equipment. Tape is moved in either the forward or reverse 
direction, or held at a standstill, by a servo controlled capstan, 


The capstan eas tape from the storage loops eae vicuunt chamber. The reel 
motors are servo controlled to maintain the correct supply of tape ae the Pe aan: 


The tape is held in contact with the capstan by inetoren tension derived from the a 
- vacuum columns. The vacuum columns remain active during the rewind operation to provide | 
- the tension required for proper tape packing. Precision tape guides ensure accurate tape 
| tracking. | | 


The read/write head assembly reads information from the ane (to external equip- 
ment) and writes: information on the tape (from external eau pen: : 


A two channel photosense head aetcets reflective mar kers fixed to the tape. The 
photosense signals are amplified and are Se cas to 9 both the Er aSpOr! control electronics 
and to the external equipment. : 3 : 

Electromechanical interlocks protect the operator, the tape, and the equipment in: 
the event of failure. ee is inhibited while the sie esha tal stabilizes and the vacuum — 


- pressure builds ‘up. 


_ The Data Electronics is de scribed in the Data Electronics technical manual. 
1-3, PERFORMANCE CHARACTERISTICS. 


Performance characteristics are listed in Table 1-1. Performance characteristics 
for the Data Electronics are listed in the Data Electronics technical manual. 


d-1) 


ait 


SeLTECY 





| “Figure 1-1._ | 
TM-7 Tape Transport 


a TABLE 1-1 | 
_ PERFORMANCE CHARACTERISTICS 
TAPE WIDTH - | «| 1/2 inch 


POWER REQUIREMENTS. | Voltage: 115 VAC nominal or 
: | 230 VAC nominal 


Frequency: 48 to 62 cps | 


REWIND SPEED ; | ae | 2400 ft in less than 3 minutes _ 
TAPE SPEED | “he | . Single ee eon 10 to 45 ips | | 
START/ STOP TIME AT 36 IPS ttitisdt 10 ms for start or “a 
START DISTANCE | | = 0.156 inch to 0. 234 inch . 
° STOP DISTANCE | _ e | 0.133 cite 0.195 inch ; : 
LONG TERM SPEED VARIAT ION | in | +3% of Saas ences 


i? INSTANTANEOUS SPEED VARIATION | +5% of operational speed after start time | 
_ (SHORT TERM)» gh : | | a. 


INTERCHANNEL TIME DISPLACEMENT big 
(ITD) at 36 1PS 


PEAK DYNAMIC SKEW AT 36 IPS — 


MAX STATIC SKEW vane 36 IPS 


PACKING DENSITY 7 7 | : : 290/356 « Sp or - 556/800 evr or 200/800 cpi 





1-3 


1-4. | MAJOR ASSEMBLIES. 


eos The major assemblies ae the tape transport ; are the blower assembly, the cable 
| assemblies, the optional data electronics assembly, the enclosure, the power supplies, and. 
the transport : assembly. 


1-5. ‘BLOWER ASSEMBLY. 


A blower fan- pack assembly is provided in the TM-7200 cabinet. A blower (option) 
- is available for the standard Ampex 19- inch rack type enclosure. These assemblies provide 
cooling for the tape transport. |  . ee 


1-6. CABLE ASSEMBLIES. 


Cable and nanioee assemblies ¢ are determined by transport mounting and by power 
supply eect | 


1-7, DATA ELECTRONICS ASSEMBLY (OPTION), 


| The optional data elect ois see ibly: contains the arinted circuit board Ebene. | 
which control the writing a and reading of oe: on the. Tape passing over the magnetic head 
, assembly. : : _ | a 


1-8. ENCLOSURES. 


_ The tape paneer! is designed for at installation in either a standard 19- inch: 
| rack type mounting or for. horizontal. installation in the Ampex TM- 7200 enclosure. | | 


1-9. POWER SUPPLIES. 


Three power supply aptions are provided. The transport power supply and the reat oS 
power supply are used when the optional data electronics assembly is supplied. The trans- 
port power pack may be used when the optional data electronics assembly is not t supplied. 


1-10. Transport Power § Sup oly (Option). The transport power supply provides +24V, “412V, 
and ~12V unr egulated DC: voltages for capstan operation. Receptacles for AC power input — 
and for remote input and output lines are located on the supply. A circuit breaker on the 
supply provides overload protection for the AC power input to the tape transport. The supply 
has two AC convenience receptacles, which are connected directly to the AC power input. A 
fuse on the supply provides overload protection for the convenience receptacles. A voltage 





stepdown transformer in the supply provides 24 VAC for the control relay in the supply. The © 
relay is used in the power on-off circuit. AC operating power is distributed from the trans- 
port power supply to the other assemblies of the transport. 7 


When aie option is selected, a regulated logic power supply (+12V, -6V, and -12V) 
must be provided. 


1-11. | Logic Power Supply (Option). The logic power supply provides +12V, -12V, and -6V. 
regulated DC voltages for the transport electronics ceeu and for the optional data elec- 
tronics circuitry. 


fai ‘Transport Power Pack (Option). The transport power pack provides +24V, +12V, 
and -12V unregulated DC voltages for capstan power and +12V, -6V, and -12V regulated DC 
voltages for logic power. A receptacle for AC power input is located on the power pack. A 
circuit breaker on the power pack provides overload protection for the AC power input to the 
tape transport. The power pack has two AC convenience receptacles, which are connected 
directly to the AC power input. A fuse on the power pack provides overload protection for. — 
the convenience receptacles. A voltage stepdown transformer in the power pack provides 
24 VAC for the control relay in the power pack. The relay is used in the power on- -off cir- 
cuit. AC operating power is distributed fr om the transport PONS pack to the. ones assem - 
. blies of the ane transport. | ae | 


i | When this option is selected, the remote input and output lines are - connected 
directly to the Ere Ont electronics as sembly. | 


see TRANSPORT ASSEMBLY. 


The transport assembly consists of all tape ine components mounted on a -web- 7 . 
reinforced precision casting. Also mounted on the transport assembly are the reel retainers, a 
_ reel servo supply, transport electronics, transistor bracket, vacuum blower, and the mag- ’ 
- netic head, operator control panel, and write-enable switch assemblies. : 


1-14. Magnetic Head Assembly. The standard head assembly is either a 7-track dual- 
_ stack read/write head assembly, capable of reading or writing in IBM (727, °7291),. 7291V)> 32 
- compatible format, or an ASCII 9-track unit capable of reading and writing in IBM 360 com- 
_ patible format. An erase head is supplied as an optional feature. A tape cleaner and a | | 

- photosense assembly are mounted on the head as sembly. | 7 


The tape cleaner provides for collection of shed materials from the oxide eave | 


of the magnetic tape. A low-velocity air- -flow through the tape cleaner removes the particles. | 


oa T he ier aceuae assembly provides IBM compatible BOT (beginning - -of-tape; at- -load- | 
point) and. EOT ee -of-tape). pee cece of PeteceyG tabs on the of the tape. 7 


=o 


F-41505: Operator Control Panel Assembly. The operator eentiel panel (OCP) assernbly pro- | 
vides local control for the tape transport. | Two OCP assemblies are available. Selection is 
determined by whether the tape transport is to be ‘mounted horizontally or vertically. | 


1-16. Reel Retainers. Reel retainers are a selective feature. IBM or - NAB conipatible | 
- quick- ~release: or conventional screw-down reel retainers may be selected for either the fixed 
or the file reel . _ The fixed reel ney be a pera: “mounted precision reel assembly. 





1-17. Reel Servo Supply. The reel servo supply provides power for thie reel motors and 
reel Drakes and distr ibutes power to ) the vacuum blower. 7 


1-18. -: Transistor Bracket. The transistor bracket provides a heat sink for the capstan- 
drive power -amplifier transistors mounted on it. The peace is used to support | one end of . 
the orovene electronics as sembly. | | 


1-19, Transport Electr onics Assembly. ‘The transport electroni¢s assembly contains the © 


printed circuit boa rd (PCB) assemblies ee control the tape transport. 





oe 20. Vacuum Blower. The vacuum blower provides cooling for the capstan motor and 
oe other transport as sembly components, and also provides the vacuum for the vacuum chambers, 
| the vacuum - -interlock switches, and the tape cleaner. | 





Biya Write ‘Bnable Switch 1 Adsemably, A write enable switch assembly is Deovisee for 
. either the IBM or the NAB compatible file reel. 
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 SECTIONKG | 
INSTALLATION 
2-1, INTRODUCTION. 


_ This section provides information for the installation of the tape transport. 


2-2. GENERAL 


The tape transport is de signed for horizontal mounting in the Ampex TM-7200 
console canine or for vertical mounting ina standard 19-inch meee enclosure. 


The interconnecting cabling diagram for the tape transport is included in 
Section VII. 

2-3. CUSTOM INSTALLATIONS. 

Tape reels and overlay panels must be removed to install mounting screws for 
standard 19-inch rack-type tape transport installation. _Interconnecting cable lengths will 
determine powcr supply locations. | 
Dens, 2 Cees cee 

Custom puilt crates are dostenat for shipping Ampex equipment. When an. 
enclosure is supplied with the equipment, the components are installed in the cabinet and | 
_ are ready for installation and operation. When no cabinet is supplied, customized shipping a 
_ erates are provided for the components. — | ; - | 
No special unpacking instructions are required. Care should be exercised during 

unpacking. The Sapp men should be checked for shipping damage prior to application of 
Sie : | , 
2-5. PHYSICAL DIMENSIONS. 


Table 2-1 lists assembly dimensions and weights. | The approximate weight of a 
system can _— calculated by adding the weights of the selected assemblies. | 


J TABLE 224 
PHYSICAL DIMENSIONS 


- ASSEMBLY | HEIGHT _| WIDTH DEPTH | WEIGHT | 


Transport — oo : Fo . ee 19" 








Access Door | 7 ee $8 fe,” OO 
Data Electronics (Option) | 7 | 19" 
. Transport Power Supply ee a 2 19" 
Logic Power Supply | | 5-1/4" Ag" : 
Transport Power Pack _ : 9-1/4" | | 19" 
TM-7200 Console: : _ , | 46" i 28-1/4" | 
Console Fan Pack | 5-1/4" | ig" | 
Standard 19" Enclosure : - he | a oe 25" 


Blower | : - the | 8-3/4" | eS ae 


9-6. POWER . REQUIREMENTS. 


: The tape transport is ‘wired for 115 volt operation unless otherwise. specified. 


Maximum operating current at 115 VAC is 8 amperes. ‘Tapped transformers inthe power > 


supplies provide for operation with either 115 tL 6: VAC or 230 +23 VAC input voltage. : 
AC input power is applied at receptacle Jl on the transport power supply or the eer eeore : 


| _ power pack, whichever is supplied. | 


Console Bicwees may be Te at either 115 VAC or 230 VAC, actcadins upon 
terminal jumper positions. Blowers for the standard 19-inch rack cabinet are available for 
7 115 VAC or 230 VAC pera ! 


ded & A INPUT OUTPUT SIGNALS AND CONNECTIONS. — 
‘Fhe. input! output signals to the tape transport consist of remote - -control command - 


and status signals and read/write data signals. When the data electronics option is supplied, . 
| connector J4 on the transport power supply provices: connections for all Epa signals from — 
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_the customer to the system and connector J5 on the supply provides connections for all output ~ 
signals from the system to the customer. These input and output signals are described in 
the Data Electronics technical manual. | 7 ee | 


When the data electronics option is not supplied, connector J10 on the transport 
electronics assembly provides connections for the remote-control command and status 
signals. Table 2-2 herein lists the input/ output signals and pin designations for connector 
ji0. Connector P1 on the read head cable provides connections for the read head output 
signals. Table 2-3 lists the pin designations for connector Pl. Connector P2 on the write 
head cable provides connections for the write data inputs to the write heads and connections 
for the optional erase head. Table 2-4 lists the pin designations for connector P2. 


2-8.  INPUT/OUTPUT CONNECTORS. 


Mating connectors for customer fabricated cables are provided. 


be: COMMAND SIGNALS. 


| | Command ait to the transport electronics as sembly must fulfill the following 

_ requirements. The FALSE level must be 0.00 +1. 25 volts. The TRUE level may be -10 

to -25 volts. Input impedance shall be not less than 2000 ohms, nor more than 3000 ohms. 
Input lines from the remote source ena incorporate. source ground. Command signals are. 

| ee listed | in Table 2-2. | 


2-10. Select. When FALSE, the select line disables tape. motion inputs to the transport 7 
electronics and also disables status outputs from the transport electronics. A select TRUE 


~ level will enable the remote inputs if the transport is in the ready and remote status. Trans- 


port ready requires that all interlocks are closed. Remote is TRUE when the REMOTE push ~ 
Pun, on the OCP, has been pressed. _ 


2-11. Forward/Reverse* When the forward/reverse line is at the T RUE level, forward 

' direction is selected. “When at the FALSE level, reverse direction is selected. The forward/ 
reverse level must be established 5. psec prior toa RUN command, A change in level on this 

line, while the tape is in motion, Will cause the tape to stop. | 


2-12. Run/Stop*. Transition from the FALSE to the TRUE level on the run/stop line will | 
cause the capstan to move the tape. The direction of the tape motion is determined by the | 
previously established forward/reverse line. Transition from the TRUE to the FALSE. level 

will cause tape motion to stop. | | | a 


*Used when Run/ Stop-F wd/Rev logic is supplied. 
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J10 


PIN NO. 


4 
" 
3 
4 
- 
6 
“oy 
8. 
9 


RS eis. ee, ee ee a ee, “a, ee 





TABLE ey 


| SIGNAL - 


Forward/Reverse (a ae 


Run/Stop (- /+)** ae 
Rewind Command ( ) 
Rewind and Lockout (-) 
Select (-) | 
Beginning -of-Tape (-) 


: High/Low Density Select (-/+) 


End~of -Tape (-) 
Rewinding (-) 
Ready (-) 

: Ground 
‘Ground = 


G round i e 


: Unit Select (=) c 
| Write Enable Switch (C) 
‘3 Write. Enable Switch (NC) 


Write Enable Switch (NO) 
Select and Remote Ind Ca: 


, High/ Low Density Status oo /+) 


G round 


“TRANSPORT ELE ae ONICS: CONNECTIONS 


Command 
Comm and 
Command — 
Command 

- Command 
Status | 


Command (Output) 


Status | | 


Status 


Status 


Status _ 
| ‘Status 
‘Status — 
‘Status 
‘Status 
Status 


~— ome. 





*Reverse/ Stop when Fwd/ Stop-Rev/ Stop logic is supplied. 
**Forward/Stop when Fwd/Stop-Rev/Stop logic is supplied. 


; TABLE 2-3 “aa ¢ TABLE 2-4 | 
READ HEAD CABLE CONNECTIONS 7 WRITE HEAD CABLE CONNECTIONS 


| SIGNAL P1 PIN NO. | SIGNAL | | p2PINNO. | 


Read Track 1 

















- Write Track 1 
‘Shield Ground 1 


mead Track 2 : Write Track 2 


Shield Ground 2 
Read Track 3 — 
| | - Write Track 3 
Read Track 4 7 ae siaates : 
: | Write Track 4 

Read Track 5 Shield Ground 4 
. ao * Write Track 5 

ee _ Shield Ground 5 


Réad Ueack 7 | ae Track 


| Shield Ground 6 


Read Track 8 Write Track 7 
— Shield Ground 4 | 
Read Track . Write Track 7 
- Shield Ground Shie : Ground a 
eae atau _ Write Track a 
Shield Ground 9 © 


| | Erase Head Hot 
| Power = Ground 
_ Shield Ground Erase | 


| Head Cor. (Write Pwr) | 
Head Ground | 
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2 ~13, 2 i) orward/ Stop” “Ke transition to the: TRUE level on ‘the forward/ stop line Will cause © 
the capstan to move the tape in the forward direction. A transition to the FALSE aN while 
the tape is in motions: will cause the tape to Stop. | i 3 


P1400 Reverse/ Stop**,-- A transition to the TRUE level on the reverse/ stop line will cause _ 
the capstan to move the tape in the reverse direction. A transition to the FALSE. level, while 
the tape i is in motion, will cause the tape to stop. 


2-15. i Rewind. A transition to the TRUE level on the rewind line will initiate a high speed | 
rewind cycle. The tape will rewind to the BOT photosense tab and the capstan will place the © 
tape at. the load point. The transport will remain in remote Oc 


2-16. Rewind and Lockout. A transition to the TRUE level on the rewind and lockout line © 
will initiate a high speed. rewind cycle and return the transport to local mode. The tape will 

rewind to the BOT photosense tab and the capstan will place the tape at the load point. Press 
ing the REVERSE pushbutton will then cause the tape to unload... 


7 oe 17. High/Low D Bendity Select. “The high/low density select line isa command output 

from the operator control panel, The line is used to select the read strobe delay required 

for the bit~ ~packing density on the tape. When high density is selected, the line is at the oe 
TRUE level. When low density is selected, the line is at the FALSE level. | 


ae. ‘STATUS SIGNALS. 


‘Status signals are returned to the external equipment through connector Ji0. of the > 
transport electronics assembly and are provided for the operator control panel through 
connector J9. Output levels, with a 25-foot cable, are -12 +2 volts (5 ma max to the al oaay 
and 0.00 +1. 25 volts (5 ma max from the load). Status signals to the external equipment 
are enabled when in the remote mode. The indicator outputs, to the operator control panel, 
are active in either remote or local, mode. Status signals are listed in Fable 2-2 | 


2-19, | “Ready: The ready fine remains at the FALSE level until all tape transport. inter - 
locks are - closed. The ready output is active in the remote mode only. 





2-200 = “Unit Select. The unit select line acknowledges that the tape transport has been _ 
selected bya TRUE level at the select input. ‘The unit select output is active in the remote © 
mode only. : ke | nee aoe; 


*Uscd when Fwd/Stop-Rev/Stop logic is supplied. 


2-21. Select and Remote Indicator. The select and remote indicator line is.driven by a 
line driver having a passive output. The line driver must be terminated with an indicator 
lamp returned to -12 volts. When so terminated, the line driver output is 0 volts whenever 
the unit select line is at the TRUE level, otherwise, the line driver output is 125 ohms © 
returned to ground. This output is active in the remote mode only. 


2- 22. Beginning-Of-Tape (At Load- Point). A TRUE level on the bectanines -of-tape (BOT) 
line indicates that the BOT photosense tab is being sensed. The BOT ee is active in the 
remote mode only. 


| 2-23, _End-of-Tape. A TRUE level on the end-of-tape (EOT) line indicates that the EOT 
photosense tab is being sensed. The EOT output is active in the remote mode only. 


2-24, Rewinding. A TRUE level on the rewinding line indicates that the tape is rewinding. 
The rewinding status output is active in the remote mode only. 


2-25. High/Low Density Status. The high/low density status line acknowledges the density _ 
select level. A TRUE level. indicates that high density has been selected. A FALSE level. 
indicates that low density h has been selected. The ‘density status line is active in the remote 
_ mode only. | | | 


2-26. Write. Enable Status. Three lines are provided to indicate the state of the write ~ 

enable switch: the Write Enable Switch (C) line, the Write Enable Switch (NC) line, and 

- Write Enable Switch (NO) line. When a file- -protect condition exists, the Write Enable _ 

Switch. (C) line is connected to the Write Enable Switch (NC). When a write-enable condition 

exists, the Write Enable Switch (C) line is connected to the Write Enable (NO) line. The 

> Write Enable Switch (NO) line is connected to ground in the data electronics. These lines 
are active in both the remote and local modes. | ke 


R297. 2DAPA SIGNALS. | 


The magnetic head assembly is designed for rerrint and reading NRZI ‘ee return. 
to-zero, change on ONEs) digital type information. An instantaneous change in the direction 
of write current causes a ONE to be written on the magnetic tape. A reversal of the mag - 
netic flux direction on the tape we be sensed by. the read head and will be interpreted as a 

ONE. 7 | 


Write current requirements and read signal outputs are provided for Ampex 838 tape 
at a tape speed of 36 ips and a bit-packing density of 800 bpi, using a 7-track head. These 

- requirements are for direct connection to the heads; refer to the Data Electronics technical 
tanual ts for data signal eee of the data electr< onics. 


27. 


2-28. . Write Data. The amplitude of the write input pipe shall be 60 ma a peak. “A DC 
current flow of 60 ma through the optional erase head coil will reduce all previously written 
data to less than 3 percent. , are : 7 


4 


2-29. Read Data... The read head provides a 20 mv (peak-to-peak) output. 
SOes0. anos 


- 2-31, “OPERATING ENVIRONMENT. 


‘The tape transport is ic bad for operation in a fixed position under the following 
conditions: 


Ambient ALE Temperature BAG aie A sige 00° TO-90°R 


- Relative Humidity... v6 ee big ee og . 40% to 70% (with no condensation) . | 


| Altitude a ete Rt en re 4. 0 to 7500 feet : 


When: enclosed ‘sufficient air must pass. over the equipment in the enclosure to 
- maintain the exhaust. air temperature (above. the transport at the top of the enclosure) at less. 
‘than 120°F. The inlet air temperature shall be less than 90°F. Capstan motor and servo 

motor housing surface temperatures must not exceed 170°F, Printed circuit boards and the — 
servo pee amplisier temperatures must not exceed 120° BF, | - eS | 


2-32, | STORAGE AND SHIPPING ENVIRONMENT, | 


Sudden temperature changes which will cause condensation must be avoided. 


Ambient Air Temperature .:... : ne nae -30° to+150°F 
Relative Humidity. cee rae eee we GOY Maximum 
oiAltitede Voie. 2 a ee ede o£... -0 to-40;000 feet 
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SECTION IIL 
OPERATION 





3-1. INT ROPUC CTION, 

_ This section lists contol and indicators: Controls and interlocks are explained 
and tape loading instructions are presented... | | 
3-2. CONTROLS AND INDICATORS. 

Add operator controls and indicators except the REEL BRAKE switch are located on 


the operator control panel of the transport, as shown in Figure 1-1. 


ar POWER Switch. The POWER switch is an alternate -action (push ON, push OFF) 
pushbutton indicator switch. When the switch is ON. and power is aero to the tape trans- 
port, the POWER indicator is ON. 7 





~ 3-4, -F ILE PROT ECT Indicator. The FILE PROTECT. indicator is ON when the write 
enable ring is not in place. This notifies the operator tie the information Bpceeity on. the 
cae or file | is protected. ee | : 


| 79% “REMOTE Switch. The REMOT E switch is a momentary -ON susnhon cs indicator i 2 
switch that. switches the transport to remote or automatic control. When the transport is in 
the remote mode of operation, the REMOTE indicator is ON. | ae ee ee 


3-6. - LOCAL Switch. one LOCAL switch is a momentary - ON pushbutton indicator switch 
that switches the transport to local or manual. control. When the transport is in ig pee Or | 
manual mode of operation, the LOCAL indicator | is ON. 


3-7. HIGH/LOW DENSITY Switch. The HIGH/LOW DENSITY switch is an alternate- 
action (push HIGH, push LOW) pushbutton indicator switch controlling the read strobe delay 
during the read mode of operation. When the transport is in the high-density mode of | 7 
operation, the HIGH portion of the HIGH/ LOW DENSITY indicator is ON. When the trans- 
port is in the low- -density mode, the LOW portion of the HIGH/ LOW DENSIT Y indicator is 
ON. | | : 


"aay 


3-8. . FORWARD Switch. The FORWARD. re isa , momentary-ON pushbutton switch: 
which j initiates movement of tape in the forward direction at the normal speed. “The . 
FORWARD switch also bypasses the short/long loop sensors in the vacuum chambers. Thus, | 
if the :tape is threaded in the chambers but is not in the normal operating position, the reel 
servos are enabled to move tape into the correct operating position in the chambers by press: 
ing the FORWARD switch. If the FORWARD pushbutton is kept pressed for approximately © 

_ one-half second, the tape will move. > forward to permit loading: of the He into the vacuum : 
chambers. 


3~9. - REVEE RSE Switch. The REVERSE switch is a momentary-ON pushbutton aicen 
| which initiates. movement of f tape in the reverse direction at the normal speed. 


3-10. REWIND Switch. The REWIND switch is a momentary-ON pushbutton switch which — 
initiates movement of tape in the reverse direction at a high BR? until the load pointis _ 
reached, 


3-11. RESET (STOP) Switch. The RESET (STOP) switch is a momentary-ON pushbutton 
switch which stops all tape movement and resets the forwand/ reverse contrat circuits. 
Reset returns the transport to local mode. : 


pe 9! REEL BRAKE SWITCH. 


| oa he REEL BRAKE switch is a pull to set, push t to reset switch. When the operating 

rod of the switch is pulled to the out position, the reel brakes are disengaged andthe vacuum 
is turned off to facilitate tape loading and unloading. The REEL BRAKE switch is reset to _ 
the normal operating position by closing the transport access door. The switch may also be 
reset by hand. : : | 


3-13,  INTERLOCKS: 


If a power supply fails, the vacuum system fails, the tape access door is opened, 
or tape is improperly positioned in either vacuum chamber, power is removed from the 
servo motors and the reel DISS are applied. 


3- 14, Power On. The vacuum interlocks prevent operation of the tape transport until the | 
equipment | has stabilized and the vacuum has reached the operating level. This takes 3 to _ 
4 seconds, 7 | oe Py 


3-15. Power Off. When the POWER switch is set to the OFF position, the transport ready 
relay is first deenergized which disconnects power from and then short circuits the capstan 
motor armature, thus preventing movement of tape due to turn-off transients in the servo 
system. | 


3-16. Tape Access Door. The tape access door is provided with an interlock which will 
stop the tape transport should the access door be opened during operation. To operate the 
tape transport with the access door open, pull the operating rod of the interlock switch to 

the out position. This will bypass the ease To return the interlock to normal operation, 
close the access door. 


3-17. “Vaeuuin Failure. If the extreme limits (long or short) of permissible tape position | 
are exceeded in either vacuum storage chamber, tape motion will be stopped. | 


3-18. PHOTOSENSE TAB CONTROL. 


The two channel eietsasaee unit automatically stops tape motion and gives an output 
to remote equipment when reflective tabs on the tape are sensed. Placement of reflective _ 
tabs in two. Hamer on the tape is shown in Figure a | 


: + &, 7 ~ CHANNEL A 
ne ree a ss BEGINNING-OF-TAPE 
ia sea etal lea e pr REFLECTIVE TAB (B07) 










| 48" MIN TO 
MYLAR SIDE. END OF TAPE 
OF TAPE | 







or eee | a BEGINNING 

o——_ } OF TAPE 
| ome MIN oo at: 

CHANNEL B 

END-OF-TAPE 


> REFLECTIVE TAB (EOT) 
REFERENCE 

EDGE 
| | 3/16" | 


-— 1” —~ is { 
ee aeee es San ge wet Ba F : 
- Heian Se xi eee este a . ; 


ACTUAL TAB — 
DIMENSION 





| ae Figure 3 | 
“Reflective Tab Placement Diagram 
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3-19. LOADING THE TAPE. (See Figure 1-1.) 





Follow the precedes of f paragraph 52 3 
for tape erensnet cleaning. 


Use Ampex Part No. 087- 007 head cleaner ce a cotton swab to sie ai the head and 
the tape guides before starting to load the tape. As the tape reel brakes must be released | 
while the tape is being loaded, ee to the transport must be switched ON during the follow- 
ing steps. | : 3 : 


‘Step 1: (IBM Compatible Reel Retainer) Slip the file reel over the reel 
retainer. Hold the reel firmly against the turntable surface and — 
- turn the retainer knob clockwise to the mechanical stop. Ensure 
that the reel is snugly mounted on the retainer and is flush against - 
the turntable. | | os 4 


(NAB Compatible Reel Retainer). Slip the file reel over the reel 
. retainer. Hold the. reel firmly against the turntable surface and 
_ rotate the retainer handle approximately 120 degrees clockwise, | 
at which point the reel retainer handle will lock into position, | 
Ensure that the reel is snugly mounted c on ae retainer and i is 
flush against the turntable. mY es | | 





Step 22. | , | Pull the net rod of the REEL BRAKE ewitch to the out position. 
Step 3: | Unwind 6 to 8 feet ‘of tape leader from the reel, 


7 Step 4: Starting where the tape leaves the file reel, place a the tape around | 
a. -A the file servo tachometer goa ge | 


— Step 5: = | : Pass the tape across the end of the vacuum chamber, on the Tle. +: 
side of the transport, between the “O°P oe plate and the | 
a mouth of the chamber. | a | : 


= Step: 6: Pas s the tape across the read/write heads and around the capstan. - 
Step 7: 0 Pass the tape across the end of the other vacuum chamber. 
Step 8: °°. Pass the tape around the fixed servo tachometer generator spindle 


and attach it to the fixed reel (the reel rotates clockwise during 
wind). Wind at least three extra turns of tape on the fixed reel. 
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Step 9: 


‘Step 10: 


Close the tape access door, thus resetting the REEL BRAKE 
switch and turning on the vacuum. The REEL BRAKE switch 
may also be reset by hand if the access door is kept open. 





At least one second must be allowed 
between Steps 9 and 10 to let the 

vacuum reach a level which will pull 
the tape into the vacuum chambers. 


Press the FORWARD pushbutton. This will enable the reel 


servos to form loops in the vacuum chambers. (Refer to 
‘paragraph 3-8.) If the FORWARD pushbutton is held ON for 


about one-half second, the tape will move forward to the load 
ours Pes the capstan control. 


a SECTION IV 
‘THEORY OF OPERATIO 





4-1}. SCOPE. 


This section includes details of the operation of the tape drive and the control © 
electronics. (The control electronics is located in the transport electronics assembly. ) 
The tape drive (Figure 4-1) is comprised of the capstan servo system and the reel servo 
system. Commands from the control electronics cause the tape drive to move tape forward, 
reverse, or keep tape at a standstill. 


4-2, - CAPSTAN SERVO SYSTEM, 


In re sponse to commands from the control SD eccaties, the capstan s Servo system 
controls the direction and velocity of capstan motion. Direction commands are also de- 
livered to the reel servo systems. The capstan servo system is comprised of the capstan 
motor and capstan, the capstan tachometer, and the capstan servo control. Binary signals 
from the control electronics are summed together to form a three-level signal. A negative 
level constitutes a forward command; a zero volt level is a stop command. A positive level 
is a reverse command. The threshold level for each command signal is low encug to cancel 
the effect of input drift or of spurious caer | mt os; 7 | 


| Gentié handling of the tape is scecmnplished By matciaie full use of the start sae stop. 
times. The sloping output signal from the ramp generator provides linear acceleration and 
deceleration. Linear acceleration and deceleration produces the lowest peak tape tension. 
~The output of the ramp generator is maintained at a constant slope by the integrating capa-_ | 
citor. The power amplifier compares the ramp generator output with the signal generated | 
by the capstan tachometer to provide servo control of the capstan speed. When the ramp 
generator reaches saturation, the output remains ata constant level to maintain a constant. 
ea ce | : : 


During rewind, the rate of acceleration is decreased by increasing the value of | 
integrating capacitance. The lower rate of acceleration is provided to enable the tape reel 
servo. systems to maintain control. of the tape loops in the vacuum chambers. The power | 

: amplifier output is increased during rewind to drive the capstan at the rewind speed. 


4-3. CAPSTAN MOTOR AND CAPSTAN. 


T he apstin motor is a DC-driven printed - circuit motor. The printed-circuit 
motor. has a high-torque -to-low- -inertia ratio which permits rapid acceleration at low power. 
~The capstan is mounted on the capstan motor shaft. Tape is held in contact with the capstan 
during all modes of operation. Tape speed across the read/write head is dependent upon the 
peripheral speed of the capstan. — 6 | 


— FILE REEL 








FIVE REEL f reg 
J SERVO CONTROL | 


- TACHOMETERS 
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FIXED REEL | ae ae 
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1 Figure 4-1 — 
-. Tape Drive, Flow Diagram 
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— «4-4, CAPSTAN TACHOMETER. 


The capstan tachometer is directly coupled to the shaft of the capstan motor. The> 
tachometer provides a DC output proportional to the speed of the capstan motor. This DC 
output is applied to the capstan servo control. 


Aa 3% CAPSTAN SERVO CONTROL. 


- The capstan servo control consists of a bipolar power amplifier and one control 
PCB assembly. The power amplifier is located on the transistor bracket and the transport 
electronics assembly. The PCB assembly is located in the transport electronics assembly 
card cage. : 


4-6.  CAPSTAN SERVO OPERATION. (See Figure 4-2.) 


The capstan control and drive circuitry is located on the capstan servo control PCB 
(CS). The capstan output circuitry is located on the transistor bracket. The ramp generator 
of the capstan servo system is an operational amplifier with an integrating capacitor and a 
current limiter. The current limiter provides constant current to the integrator until the 
ramp generator reaches. saturation, producing a constant rate of change in the output. The 
- constant current necessary is provided by the input signal (from the control electronic Ss) | 
‘which always. exceeds the limiting value of the current limiter. A zero clamp circuit is con- — 
nected from the output of the operational amplifier to the input of the. current limiter. When 
tape is in motion, the integrating capacitor is charged. If the integrating capacitor is charged | 
and the input. signal goes to ZERO, the zero clamp drives the operational amplifier back to 
zero at the constant rate determined by the integrating capacitor, thus forming the decelera-. : 
tion ramp. Once the ramp generator reaches saturation, the output of the ramp generator is 
controlled by two adjustable resistors. One resistor controls the forward speed, the other 
resistor controls the reverse speed. With independent control of the forward and reverse 
speeds, compensation for electrical or mechanical differences between the directions can be 
maintained, providing more accurate overall operation. 


4-7. Power Amplifier. The ramp generator output signal is summed with the signal from 
the capstan tachometer. The resultant signal is applied to the input stage of the power ampli- 
fier. The input stage consists of a dead -band amplifier which prevents capstan creep due to | 
input drift when no signal is applied. The output of the dead ~-band amplifier is oe and is 
applied to an inverter stage and a preamplifier eee | 3 


When ie dead-band amplifier output is at zero volts, both the inverter stage and 
the preamplifier stage are cut off. When the inverter stage is cut off, the reverse driver 
and output stages are cut off. When the preamplifier stage is cut off, the forwar d dri iver 
and output stages are cut off. The output from the power amplifier is zero. volts. 
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- When the dead-band amplifier output is positive (reverse-drive command), the 
inverter stage conducts and forward biases the reverse driver and output stages. The © 
reverse output stage produces a positive voltage output, which drives the capstan motor in. 
the reverse direction. The NOuaao from the reverse output stage is a function of the inverter 
input. 


When the dead-band amplifier output is euative (forward-drive command), the pre- 
amplifier stage conducts and forward biases the forward driver and output stages. ~The 
forward output stage produces a negative voltage output, which drives the capstan motor in 
the forward direction. The voltage from the forward output stage is a function of the pre- 
amplifier input. | | me : 


4-8. | REEL SERVO SYSTEMS. 


The file reel servo system maintains the supply of tape in the file reel vacuum 
chamber by feeding tape into the chamber as tape is withdrawn by the capstan. The fixed 
reel servo system removes tape from the fixed reel vacuum chamber as tape is fed into 
the chamber by the capstan. Each system is independent of the other. Each system is 

comprised of a tape reel motor and reel servo control circuits. The reel servo > supply 
provides power for both systems. 


4-9. TAPE REEL MOTOR. 


Each tape reel motor is a DG series _split- phase motor. Separate field windings 
are provided for forward and reverse operation. A brake assembly is attached to the rear 
of each motor. The brake is applied to stop tape motion when. power is removed from. the. - 
brake solenoid. A constant drag is ge ppEovaces by the brake to Provide the required - 
damping for servo ) operation. 


4-10. REEL SERVO CONTROL. 


Reel motor speed and direction are governed by outputs from the reel s Servo control 
circuits. Outputs from the reel servo control circuits are determined by feedback obtained 
from the loap positon: sensors and the reel servo tachometers. 7 


4-11. o Loop Position Sensors. . Two photocells sense the position of the tape loop in each 
vacuum chamber. One photocell senses the tape loop position during forward operation. 

The other photocell senses the tape loop position during reverse operation. An excitation 
lamp opposite each photocell provides. a light source for the photocell. When the light source 
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is exposed by the tape loop, an output current is 5 produced, The outputs: Ma the photocells are 

applied to the reel servo circuitry, which maintains the proper amount of tape in the vacuum 

chamber. In forward operation, a short loop is maintained in the file reel vacuum chamber 

and a long loop is maintained in the fixed reel vacuum chamber. In reverse or rewind : 
operation, a long loop is maintained in the file reel vacuum chamber and a short loop is 
maintained in the fixed reel vacuum chamber. | 


e F 


4-12. Reel Tachometer. i he reel igeicnnetee is mounted between the vacuum chamber | 
-and the tape reel. The tachometer produces a DC output proportional to the speed of. shaft 
rotation. The tachometer monitors the velocity of tape passing between the tape reel and 
‘the vacuum chamber. ~The DC output is applied to the input of the reel servo circuitry which > 
controls the reel motor speed. ADC output from the ramp generator, which is proportional — 
to tape velocity between the capstan and the chambers, is s also applied to the reel servo 
circuitry. | 


4-13. REEL SERVO OPERATION. : (See Figure 4-3.) 


The reel servo circuitry is mounted on the reel servo. Gael (RC). The put t to. 
the reel servo control system consists of five signals: ramp output, reel tachometer, 
| forward loop sense, reverse loop sense, and rewind. These five inputs are summed in - 
- various combinations in four. summing networks: forward drive network, forward inhibit 


” network, reverse drive network, and reverse inhibit network. The outputs of the summing 


networks are applied to ‘the forward and reverse drive amplifiers. (Fi igure 4-4). The forward 


“odrive amplifier consists of three cascaded stages: an amplifier, an emitter follower, and 
another amplifier. The reverse drive amplifiers consists of three cascaded amplifiers. In ee 


- this way a phase shift occurs in the reverse drive amplifier that does not occur in the for- 
ward drive amplifier. This properly polarizes the outputs to drive the windings of the reel 
motors. An inhibit bias is applied directly to each amplifier to prevent reel creep or oscil- | 
lation when no signal is applied. Driving power is applied to the reel motors only when it 
is necessary to drive the reels. When driving power is not required, the reels are allowed | 
to coast. Normal counter- Bs and drag friction prevent the tape from unwinding from oo. 
the reel. 


4-14, ‘Forward, d. In forward operation, tape loop motion is centered around the forward | 
loop sense ‘photocell: In operation, the ramp generator in the capstan servo system applies 
a forward or reverse signal to the ramp input. For forward operation, this signal is ata | 
positive level. The positive polarity inhibits the reverse drive amplifier through the reverse © 
inhibit network and enables the forward drive amplifier. As the capstan starts to move, tape 
is drawn from the vacuum chamber. When the loop of tape exposes the forward loop sense 
photocell, the output of the photocell amplifier is summed with the output of the tachometer 
in the forward drive network.. The summed signal causes the reel to drive tape in the for- 
war d direction faster than tape is being drawn By the Fine replacing the tape. loop: in the 
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SERVO 


vacuum chamber. When the fouvard loop sense > photocell is. no Ss ionees exposed, neeel drive: 
is shut off. With reel drive shut off, the reel coasts with only counter - torque and the drag 
of the reel brakes slow it down. As the reel slows, the tape loop exposes the forward loop | 
sense photocell, and drive is once more applied to the reel motor. This intermittent opera - 
tion continues until capstan motion is eetoreee T he forward loop sense photocell output also 
inhibits 3 reverse aoe drive. a 


6 
e 


4-15. Stop. When a stop command is progra mmed, the forward/r reverse ‘input goes to 
zero. T his removes the inhibiting bias from the reverse amplifier. The output of the. | 
tachometer, being negative, inhibits the forward drive amplifier and energizes the reverse . 
drive amplifier through. the reverse drive network. The reverse drive amplifier applies. 

- power to the reel motor to stop reel rotation. If, however, the forward loop sense Sie 
is exposed, reverse drive is inhibited until the tape loop covers the Bae ceny 


4-16, T Wrnarotnd.. We hen a. “tucnarquid (a stop followed by an immediate start in the | 
S opposite direction) i is programmed, the forward/ reverse input goes negative and cancels ~ 
out the reverse drive inhibiting output fr om the forward loop sense photocell. The reel | 


e tachometer input enables the reverse drive immediately, regardless of the position of the 


loop, and the reel is driven to a stop. The servo control Operates as if the 1 motion command 
has been programmed with the tape stopped. 


: ; (4-17, Reverse. For reverse > operation, Servo 5 contner is as dese ribed. Drevicgay except 
“that the levels of the input signals are reversed and tape loop motion is centered around the : 
- reverse loop sense photocell. The input polarity reversal inhibits the forward drive ampli- 


> fier and enables the reverse drive amplifier. , 


4-18. Rewind. The reel servo system is designed to control tape motion at normal speed. 
For rewind, acceleration and deceleration rates must be lower. The rate of acceleration or 
deceleration is controlled by the ramp generator. During rewind, a negative sloping signal » 
is produced at the ramp input to the reel servo. +The ramp input: inhibits the forward drive | 





ue amplifier and enables the reverse drive amplifier. The rewind input to. the reel Servo is” 


also connected to the output from the ramp generator. The rewind input sets a bias level 
on the reverse drive network causing tape to be driven. T he output of the reel tachometer 
exceeds the bias. applied to the reverse drive network when tape speed between the reel and 
the vacuum chamber is 10-percent slower than the tape speed across the read/write head. 


~ When the tape loop in the vacuum chamber exposes the reverse loop sense photocell, the 


photocell output is added to the bias, causing reel speed to increase until the tape speed | 
between the reel and the vacuum chamber is 10- “percent faster than the eae speed across _ 
the read/write head, | 





- Figure 4-4 — | 
Reel Amplifier, Simplified Schematic 


TO MOTOR 


a Cree REEL SERVO SUPPLY. 


“The reel servo supply provides power for the reel motors;: the reel brakes, ane the © 
vacuum blower motor. A fuse provides protection from overload in the primary circuit. 
Another fuse provides overload protection to the input of the bridge-type rectifier consisting 
of diodes CRI, CR2, CROs and CR4. 


AC ikea is supplied to the. vacuum Boney motor through rewind relay K5. 
Pulsating DC voltage is applied to the reel motors through KS. During rewind, K5. is ener- 
- gized and applies increased promege to these two circuits. 


| When energized, servo ready cape K4 on the transport electronics assembly applies c 

a contact closure to terminals 4 and 5 of terminal strip TS2 on the reel servo supply. This. 

applies power to the reel motor control circuits and the reel brakes. When power is. applied 7 

to the reel brakes, the brakes release. If the contact closure is removed, power is removed: 
from the reel motors and the reel brakes are ee | 


The fixed reel motor control circuit consists of silicon controlled meaner SCRI 
and. SCR2 and associated circuitry. A small amount of power is applied to the reel motor | 
through diodes CR8 and CR9 to compensate for the tension on the tape produced by the | 
- vacuum in the vacuum chambers. This holds the reel steady when tape is not being driven. 
_ When the fixed reel motor forward input is positive, SCR1 conducts, applying pulsating DC: 


voltage to the forward winding of the reel motor. When power is applied to the reel motor, 


diodes CR8 and CRY are reverse biased. The reel motor is driven in the forward direction 
: by the pulsating DC voltage. The reel motor is stopped when the fixed reel motor forward 
input is returned to zero. -When the fixed reel motor forward input is at zero, SCR] is pee 
biased to cutoff. Diode CR5 provides back bias for SCR1, SCR2, SCR3, and SCR4 to prevent © 
reel motor. oscillation under no signal conditions. When the fixed reel motor reverse input 
is positive, SCR2 conducts, applying pulsating DC voltage to the reverse winding of the reel | 
motor. The operation of the reverse circuit is ‘the same as the Gatien of the ewer 
circuit. | 


_ The file reel motor control operates the same as the fixed reel motor control : 


‘During normal operation, the REEL BRAKE switeh on the tape transport connects 
the brakes to terminal 5 of terminal strip TS2 on the reel servo supply. When the K4 con- 
tact closure previously described is applied, the reel brakes are released by power obtained : 
through the energized ready relay. When the REEL BRAKE switch is set to the tape loading 

_ position (operating rod of the switch pulled to the out position), the reel brakes are connected 
- to-terminal 1 of TS2 and the brakes are released by power through the deenergized ready — 
mo Bera With Eee eppress the reel brakes release. 
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4-20. REWIND OPERATION. 


When a rewind command is programmed, the rewind signal from the control elec= 

- tronics gates on the rewind relay driver on CS. The rewind relay driver energizes rewind 
relay K2 (located on the transport electronics assembly), which performs the following 
functions: 7 | 


(a) Connects a capacitor-diode network in parallel with the ramp generator 
to lessen the acceleration of the tape. 


(b) Applies a reverse command to the input of the capstan servo system. 


(c) Connects the rewind input of the reel servo control to the output of 
the ramp generator to provide rewind bias to the reel servo control. 


(d) Connects the input of the rewind relay driver to the output of the ramp 
generator to keep K2 energized during rewind. | 


(e) Connects a resistor across the reverse-speed- -control potentiometer 
of the capstan servo circuitry to provide a Higher speed reference for 
_ the capstan Servo drive system. 


The rewind relay diver also energizes rere relay K5 (located in the reel Servo. 

- supply), increasing the power applied to the vacuum and reel motors. The increased vacuum 
ensures uniform tape packing during rewind. Rewind continues until the BOT: tab is sensed 
by the photosense. assembly or the RESET (STOP) pustpuron is ‘pressed. 


When the BOT tab is sensed by the peraseas oss the trailing bags of ae ia | 
produces a signal that sets the forward flip -flop. The control electronics applies a forward 
- command signal to the input of the ramp generator which balances out the rever se command _ 
for rewind. The ramp generator begins deceleration rundown, slowing. the capstan and reel . 
servo systems. The rewind relay driver holds rewind relay K2 energized, thus providing | 
slower deceleration of the tape. When the velocity of the tape is at a safe level, the output 
of the ramp generator drops below the level required to gate on the rewind relay driver and . 
K2 is deenergized. The tape speed then decreases at the normal rate. When K2is.de- 
energized, the reverse command signal is removed from the capstan servo input, leaving 
the forward signal applied to the input of the ramp generator. Tape is driven forward to the | 
BOT tab. When the tab is sensed by the photosense assembly, the forward command eee | 
is removed em flip- flop is reset) and the tape oe ene 


If the RESET (STOP) sGahbutton is er eewed ere rewind, stop rewind relay K1 on 
the transport electronics assembly is energized. K1 removes the reverse command applied ee 
to the input of the capstan servo system. The control circuit goes to zero. ‘The ramp gen- | 
erator begins deceleration rundown, ce the capstan ane the tape reels, | 
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4-21. * VACUUM BUFFER STORAGE. 


The vacuum buffer storage isolates the capstan servo s system fom the reel. servo 
system. With the capstan drive system isolated from the reel drive system, the capstan ae 
drive system accelerates a minimum of tape mass. As tape is drawn from the vacuum — 
buffer storage, it is replaced by the reel servo system. The vacuum provides proper and 
equal tape tension on both sides of the capstan. The vacuum buffer storage consists Ola: 
vacuum motor unit assembly and two vacuum chamber assemblies. If the vacuum fails or 
the tape is in an abnormal position, the vacuum interlock switches interrupt the capstan | 
servo system and the reel servo system and the brakes are applied to the reel motors. If 
the tape loop is too short, air is admitted to the vacuum area through the hole in the glass” 


of the: vacuum chamber, lowering the vacuum. If the tape loop is too 0 long, the vacuum inter - = 


lock switch sense ore is eepoRce to the air directly. 


4-22. CONTROL ELECTRONICS, 


| The control electronics accepts tape input control signals from the external equip- 
ment, issues tape control commands to the tape drive system, and returns status signals to. 

the external equipment. Tape command interlocks are provided by the control electronics: 

to ensure that erroneous command sequences will not. cause tape damage or system mal- 

ae function. The control electronics also includes the necessary logic for rewind-to-load-point 
and other computer oriented functions. In the descriptions of the control electronics logic 

=: functions that follow, an UP level indicates relatively positive as compared to the relatively- 
: negative DOWN level. The operator control panel (optional equipment) provides switches 

and indicators to permit local operation of the tape transport for. sHoeemg of ape and Ls 

‘Maintenance. 





If the operator control panel option is not | 
taken, equivalent circuitry should be con- 
nected to connector J9 of the transport © 
- electronics assembly. (See the operator eit 
- control panel schematic in Section VIL:) | 


ee PRINTED CIRCUIT BOARD (PCB) ASSEMBLIES, | 
The ee electronics circuitry is Losated on four PCB assemblies. “Table 4-10. 


lists the printed circuit boards, assembly numbers, and schematic numbers. Referto _ 
_ Section VI for detailed description of the OPE rAtlon « of the circuits on the PCB assemblies. 
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"TABLE 4-1 
PRINTED CIRCUIT BOARDS 


CONTROL ELECTRONICS 


; 7 PART | SCHEMATIC | BOARD _ 
PRINTED CIRCUIT BOARD | NUMBER* NUMBER | LOCATION — 


Rewind iat | 3118222- Ol 3118224 


Local/Remote Logic /3107102-10 | 3107103, 


Photoamplifier — 3107262-10 | 3107073 





oe ere Logic | - 3107082-10 | : 3107083 
“TAPE DRIVE ELECTRONICS - 


ba ee De PART ‘| SCHEMATIC } BOARD 
PRINTED CIRCUIT BOARD | NUMBER* | NUMBER | LOCATION 


| Capstan Servo Control _—| 3107097-10 | 3107098 





 * Typical for 36 ips’ =. | 


| 4-24, ~WRITE ENABLE SWITCH ASSEMBLY. 


‘When no write enable ring is installed. in the file reel, the write enable switch (S12). 
| contacts are as shown in the transport electronics schematic in Section VIL and the FILE — 
PROTECT indicator on the operator control panel is ON. When the write enable ring is in- 
place on the file reel, the plunger of $12 is forced back by the ring. The solenoid within the | 7 
switch retracts the plunger to prevent drag on the tape reel. When the plunger is retracted, ee 

the write enable switch is actuated to the other position and removes les from the FILE 

PROTECT indicator lamp. | | 


When the tape transport interlock circuit is interrupted,. ‘power is. pomoued from | 
3 the write enable switch solenoid and the write enable switch contacts return to their original 7 
position. 7 7 


4-25. . PHOTOSENSE HEAD. 


‘The photosense head is attached to the read/write head jase kay, | ‘The photosense | 
ee consists of a light source and the necessary photoelectric elements to sense the light 
reflected from reflective markers on the tape. : 


4-26, PowER ON SEQUENCING. 


Circuit breaker CB1 on the transport power supply (or the transport power pack) 
| ae be set to the ON position before the AC input power at J1 can be applied to the tape 
_ transport. When the POWER pushbutton switch on the operator control panel is in the ON”: 
position, AC relay K1 on the transport power supply or pack is energized, and power is. | 
| applied to the tape transport. The operating power for AC relay K1 is provided by trans- © 
former Tl on the transport. power supply or pack. Voltage limiter VRL on the pial ae 7, 
power supply or soca limits the peak eae applied to the e relay coil. 


7 When power is. applied to the tape transport, the transport is not ready fon operation. 
until transport ready relay K3 (on the transport electronics assembly) is energized through 
the transport- ready- relay interlock circuits. (See Figure 4-5.) The transport-ready~ relay 
interlock circuit is complete when the power supplies are operating, the reel access door | 
_ interlock switch is closed, and the vacuum interlock switches sense the proper vacuum 
pressure. While the transport ready relay is not energized, an UP level is applied to the _ | 
: TRANSPORT READY input to the local/remote logic PCB (LL). With. the UP level applied te 
the TRANSPORT READY input, the MASTER RESET output. from LL is at the UP level. The: = 
_ UP level MASTER RESET prevents any tape motion by resetting and inhibiting the outputs of 

the forward/reverse logic PCB (FL) and the. rewind logic PCB (RL). The UP. level on the. 


i. TRANSPORT READY input sets LL for local mode operation. When all interlocks are closed, = 


_ the transport ready relay is energized and applies a DOWN level to the ae RANSPORT RE ADY Be 
input of LL, which causes the MASTER RESET signal to go to a DOWN level. The LOCAL: 
pushbutton indicator is ON, indicating that the transport is ready for operation in the local 
mode. The transport ready relay is deenergized whenever an interlock is opened, stopping oo 
- tape motion and returning the. tape transport to the local mode. 


4-27, LOCAL MODE OPERATION. 


‘The local mode is selected by any of the following: 


(a) Pressing the LOCAL SuahAsutton . When the LOCAL pushbutton is 
_ pressed, an UP level is applied to the LOCAL PB input t to LL. 


(b) Pressing a RESET pushbutton. When the RESET (STOP) pushbutton . 
is pressed, an UP level is applied to the RESET PB input to LL. | | 
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TM -7 Interlock Circuits 
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(c) Upon receipt of a DOWN level on the REWIND AND LOCKOUT input 
to RL, the GO LOCAL output from RL goes. to the DOWN level, 
eo resetting LL to the local mode. 


@ Wher an interlock is opened or during power on sequencing as 
de scribed previously. 


i "When oe tape transport is in the seat mode, the OCP ENABLE and LOCAL (++) 
outputs from. LG go to the UP level and the LOCAL INDICATOR output is enabled. The OCP 
_ ENABLE output enables the FORWARD, REVERSE, ‘and REWIND pushbutton switches on the 
operator control panel. The LOCAL INDICATOR output lights the LOCAL indicator. The 
LOCAL (4) wees enables the EOT ae to FL. Inputs and outputs to the external equipment 
- are disabled. 7 


| a) Forward. When the FORWARD ye ibaton is eee an UP level is applied to 
the F ORWARD PB input to FL. This sets the FWD (-) output from FL to the DOWN level, 
causing the eee drive system to move aie in the forward direction. x 





ee 29. Reverse. | When the REVERSE pushbutton is pressed, an UP level is applied to the 
_ REVERSE PB input to FL. This sets the REV (4) output from FL to the UP level, causing | 
| jie tape drive system to move tape in the reverse direction. 


ee -30. “stop. Once initiated; tape motion ail continue until ‘he MASTER RESET goes to 
the UP level or a BOT or EOT tab is sensed. When the RESET (STOP),, REMOTE, or LOCAL | 
pushbutton is pressed, the respective PB input to LL goes to the UP level causing the MASTER _— 
RESET output to go to the UP level, which resets the FWD (-) and REV (+) outputs of FL, 
stopping tape motion. When the BOT tab is sensed, the BOT (+) output from the photoamplifier | 

PCB (PH) goes to the UP level, resetting the FWD (-) and REV (4) outputs from FL. When the’. 
_ EOT tab is sensed, the EOT 4) output from PH goes to the UP level, aes the FWD 5 > ae 
and REV (+) outputs from Pa, stopping tape motion. | 








_If the REVERSE pushbutton is pressed while tape © 
is being driven in the forward direction or the 
FORWARD pushbutton, is pressed while tape is” 

: being driven in the reverse direction, an UP level 
will be applied to the reverse run output, the FWD (- ye 
and REV (4) outputs will be summed at the capstan 

Servo system input and produce a stop command, 

causing tape motion to stop. The RESET (STOP) 

pushbutton must be pressed before the ape transport 
‘ can tea further commands. 


4-31. Rewind. When the REWIND pushbutton is pressed, an UP level is applied to the 
REWIND PB input to RL. If the rewinding flip-flop on RL is in the reset state, the REWIND — 
PB input is enabled and sets the REWIND (-) output to the DOWN level. The DOWN level 
REWIND (-) output is applied to the tape drive system, initiating high speed tape rewind. 
The DOWN level REWIND (-) signal also sets the REWINDING (+4) output to the UP level, 
which disables the rewind command inputs to RL and enables the BOT (+) input to FL. 
Tape rewinding continues until the RESET (STOP) pushbutton is pressed or the BOT tab is 
sensed by the photosense head. If the RESET (STOP) pushbutton is pressed, tape motion is 
stopped as described in paragraph 4-30. The MASTER RESET signal also resets the 
REWIND and REWINDING outputs from RL. As the BOT tab passes the photosense head, 
the BOT (4+) output from PH applies an UP level to the BOT (+) inputs of RL and FL. The 
BOT (+) input to RL resets the REWIND output and triggers a time delay circuit that will 
reset the REWINDING output approximately 500 milliseconds later. The 500 millisecond 
delay holds the REWINDING output TRUE while tape motion is stopped and the reel servo. 
system stabilizes. The REWIND (-) oe at the UP level initiates a rewind stop sequence 
_ in the tape drive system. 7 


If the BOT tab.does not overshoot the photosense head following rewind, the 
REWINDING output from RL is reset i the 500- Ss time delay circuit on RL and 
rewind is complete. | 


If the BOT tab overshoots the photosense head, the ee going BOT. (+) signal — 
produced when the BOT tab overshoots sets the FWD (-) output of FL to the UP level, which 


causes the tape drive system to reverse tape motion (turnaround) to the forward direction as” 


goon; as the rewind relays are deenergized. The UP level FWD (+) output also enables the. 

_ TIME DELAY (4) input to RL (pin 22). When the BOT tab is returned to the photosense head, 
the BOT (+) output from PH goes to the UP level and resets the REWINDING output. from RL | 
(through the TIME DELAY npHey and the FWD output from FL; this se a motion and 
rewind is: complete. | 


4-32. Density Control. The HIGH/ LOW DENSITY pushbutton. switch eqntrele the HI/ LO 
DENSITY SELECT output which is applied. to RL and to either the data electronics when 


supplied or to the external equipment when the data electronics is not supplied. The input’ 


to RL is not enabled during local operation and has no effect; the: HI/ LO DENSITY STATUS 
output from RL remains at the UP. level during local operation. The HI/ LO DENSITY 
SELECT output is supplied to the external equipment through pin 7 of J10 on the transport — 
electronics assembly input/output when the data electronics is not supplied. When the HIGH/ © 
LOW DENSITY pushbutton switch is in the HIGH position, the HI/LO DENSITY SELEC i at a 
is “12 volts; the output is 0 volts when the: ‘switch is in n the LOW position. | 7 


4-33, - REMOTE MODE OPERATION. | 
Remote mode is selected when the REMOTE pushbutton is apeneea: When the | 


-REMOTE. pushbutton is pressed, an UP level is applied to the REMOTE PB input to LL. 
The REMOTE PB input disables the LOCAL. INDICATOR output, resets the OCP ENABLE ~ 


output to a DOWN lével, a enables the REMOTE INDICATOR output aad the SELECT ¢ -) 


— input of LL. The DOWN level OCP ENABLE output from LL removes control from the 


F ORWARD, REVERSE, and REWIND pushbuttons on the operator control panel. The — 
REMOTE INDICAT OR gueRue lights the REMOT KE — indicator ' ‘white’. 


| A DOWN level SELECT (-) input to LL causes the UNIT SELECT. “( +) ao SELECT & 
REMOTE (-) outputs from LL to go to the DOWN level and enables the SELECT & REMOTE | 
INDICAT OR output of LL. The SELECT & REMOTE INDICATOR output lights the REMOTE 
pushbutton indicator "red", The SELECT & REMOTE (-) output is applied to RL and sets _ 
the UNIT SELECT (4 output from RL to an UP level. The SELECT & REMOTE (-) input to 
-RL also enables the REWIND COMMAND (-) and REWIND AND LOCKOUT ( -) inputs to RL. | 
The UNIT SELECT (4) output from RL ene: the couGwite functions: 


(a) Enables the HI/LO DENSITY and READY (4) inputs to RL and the = 
REWINDING (4) input to the REWINDING STATUS (-) circuit of © 
RL. The READY (-) output from RL goes to the DOWN level. 
when the READY (+) input is enabled. 


: (b) Enables the BOT (-) and EOT (-) outputs to the external equipment. - 
(c) Enables the RUN/STOP and FWD/ REV ‘noute (or the optional 


FWD/STOP and REV/STOP inputs) tO-P Ls 


— 4-34, | Forward and Reverse > (Run/Stop a Edy Rey Inputs). When. the standard forward/ 
“reverse logic PCB is supplied, a direction level must be established prior to the run tran- 
_ sition to move tape at normal speed in either the forward or reverse direction. An interval 


i: “OFS 5 microseconds (minimum) should separate the commands. A DOWN level on the forward — 


JiePeVErse. input line to FL followed (after 5 tisec) by a transition to the DOWN: level on the run/ | 
stop input line to FL will cause the tape to run forward. An UP level on the forward/reverse’ 
line followed by a DOWN level on the run/ stop line will cause the tape to run in the reverse | 
~ direction. A transition from 0 volts to -12 volts on the run/stop line constitutes a run | 

command, A transition from -12 volts to 0 volts constitutes a Er Op command. Forward and 


reverse are selected as follows: 


@ ‘Porward. When the FWD/REV input to FL. is set to - -12 volts, the. | 
: RUN/STOP input controls the forward run output. The transition | 
of the RUN/STOP input to -12 volts sets the FWD (-) output from. 
-FL to the DOWN level. A DOWN level FWD (-) output from Pies, 
| causes the tape drive system to move tape in the forward direction. 





(b). Reverse. “When Hs FWD/REV nee to FL is set to 0 eles and the © 
- BOT tab is not sensed, the RUN/STOP input controls the REV ag 
output from |e aoe the BOT tab is sensed, the run commandis _ 
ignored, The transition of the RUN/STOP input to -12 volts sets 
~ the REV (4 output from FL. to the UP level. An UP level REV (+) 
output from FL causes the tape drive system to move tape in the 
? reverse direction, | and : 


4-35. | Forward and Reverse (Fwd/Stop and Rev/Stop Inputs). ‘When the forward/reverse 
logic -C PCB is supplied, a level transition on one of the two direction lines establishes the | 
direction and run command required to move tape at normal speed in either the forward or 

the reverse direction. A transition to the DOWN level on the FWD/STOP input line to FL : 
will cause the tape to run forward. A transition to the DOWN level on the REV/STOP input 
line to FL will cause the tape to run in the reverse direction. A transition to the DOWN level 
on both lines will cause tape motion to stop (caused by improper input to the logic circuits of © 
the tape drive system). A transition from 0 volts to -12 volts constitutes a run command. | 
A transition from -12 volts to 0 volts constitutes a stop command, Forward and reverse 

are selected as follows: 


(a) Forward. A transition to -12 volts at the FWD/STOP input to FL 
sets the FWD (-) output from FL to the DOWN level. A DOWN 
level FWD (-) output from FL causes the tape drive eye to 
move tape in . the forward direction, 


(b) Reverse. When the BOT taba not sensed, a transition to -12 volts. 
at the REV/STOP input to FL sets the REV (+) output from FL to 
the UP level. An UP level REV (+) output from FL causes the oe 
drive system to move tape in the reverse direction. 


4-36, Stop. “Once initiated, tape motion continues as Long a as the RUN/ STOP input (or the 
ae eptional FWD/STOP or. REV/STOP input) | remains at -12 volts unless the BOT tab is sensed 

or the RESET (STOP), REMOTE, or LOCAL pushbutton is pressed. The FWD (- Yor REV CH) 
output from FL is reset by the BOT or MASTER RESET (+) input to FL. The FWD ( -) or. 
REV (4) output from FL is also reset by the transition of the RUN/ STOP input (or the ce 
FWD/STOP or REV/STOP input) to 0 volts. The MASTER RESET (4) input to FL.is set. to the 
UP level by the respective PB input to LL when the RESET (STOP), REMOTE, or LOCAL push- 
button is pressed. When the RESET el or LOCAL siacaeias is pressed, the oe trans- 
port is set to local mode. | 








When the EOT tab is sensed in the remote mode, 
tape motion is not stopped. The EOT (-) output 
to the external equipment indicates the EOT tab 
is being sensed. The external equipment must 
- set the RUN/ STOP input (or the optional FWD/ 
STOP or REV/STOP input) to zero volts to stop 
tape motion. This is provided sothatifan 
operation is being performed when the EOT tab 
is sensed, the operation can be completed before © 
the pape is stopped. 7 | 


4-37... Rewind. “When the REWIND COMMAND ( -) input to RL goes to the DOWN ieveL. the — 
REWIND (=) output is set to the DOWN level, causing the tape drive system to initiate tape 
rewind. Tape rewinding continues until the BOT tab is sensed by the photosense head or the — 
RESET (STOP) pushbutton is pressed. If the STOP pushbutton is pressed, tape motion is 
stopped as described in paragraph 4-30; the MASTER RESET (4) signal also resets the tape oS 
transport to local mode. When the BOT tab is sensed by the photosense head, tape motion 
is Pea as described in paragraph 4-31. 








The REWIND COMMAND -) input must be © 
disabled by the external equipment during 
forward and reverse commands. The RUN i 
STOP input (or the optional FWD/ STOP and © 
_ REV/STOP inputs) must be disabled by the 
external equipment during rewind. | 


4-38. Rewind and Lockout. When the REWIND AND LOCKOUT (-) input to RL goes to | 
the DOWN level, it causes the tape to be rewound as described in paragraph 4-37. The — 
DOWN level REWIND AND LOCKOUT (-) input to RL causes the GO LOCAL . =). output to go 
to the DOWN level, which resets. the tape pronenon to rule local mode. | 





The RE WIND AND. LOCKOUT ( -) input must 
_ be disabled by the external equipment during 
_ forward and reverse commands.’ The RUN/ | 
STOP (or the optional EFWD/STOP and REV/ - 
STOP inputs) must be disabled by the external. 
a equipment during the rewind and lockout | 
operation. | 


4-39. | Density Select Output. During remote mode operation, the HI/ LO DENSITY input — 








to RL is enabled by the SELECT & REMOTE (-) input. When the HIGH/LOW DENSITY push- 


button switch is in the HIGH position, the HI/LO DENSITY STATUS output from RL is atthe | 

DOWN level; when the switch is in the LOW position, the output is at the UP level. The A 
ce LO DENSITY STATUS output is supplied to the external equil pment through pin 7 of Pepe on ‘the Ke 
| transport electronics assembly when the data electronics is not supplied. 
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4-40, READ/WRITE HEAD ASSEMBLY. 


T he tape transport uses a dual head assembly for read and write functions. Head 
operation is electrically independent of other tape transport components (except when the. 
optional data electronics is supplied) although accurate tape contact with the head assembly 
is derived mechanically from related transport parts. Read/write amplifiers and detectors 
are required to reproduce or deliver data signals to and from the head when the optional data 
electronics is not supplied. An erase head mney be mneORpOTanEC as an optional feature. 
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SECTION V 
MAINTENANCE 





5-1 e GENERAL e 


The TM-7 Tape Transport is designed to require minimum main- 
tenance and service. | 


Figures 5-1 and 5-2 assist in rapid identification of major 
components. | | 


A listing of the tools and test equipment used in maintenance 
of the tape transport will be found at the end of this section. 





Do not insert test probes into connector © 
pins. This practice may cause permanent © 
damage to the connectors and result in 
poor connections. All significant signals 
necessary for troubleshooting are provided 
with test points on the chassis or the PCB. _ 


Lubrication of the tape: transport is not necessary. 
5-2. PREVENTIVE MAINTENANCE. 


| A program of planned preventive maintenance will prevent un-— 
scheduled down time. Maintenance procedures may be scheduled by 
either the number of eight-hour shifts, or by the hours of running 
time. (Refer to Table 5-1.) Sn a ie, 
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TM-7 Tape Transport, Front View 
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Figure 5-2 
TM-7 Tape Transport, Rear View 


= “ | TABLE 5-l. : 
SCHEDULE OF PREVENTIVE MAINTENANCE 






























“| FREQUENCY APPROX. 


>, MAINTENANCE, ie PREC 
_ PSHIFTS 


_OPERATION | 
| ctean. traneport 


Clean tape cleaner 
cartridge.) eo 


| check tape tracking : 


| clean cabinet 





clean vacuum motor | 
filter & check brushes os 


ee reel brake 
rorde. an 





| Replace vacuum unit 
yp eeoe, | 


| Check. reel brake 
, dinings 


I check. cans tan urushes : 


/Check reel motor 
brushes... . 

| Replace loop sensor | 
passembly 





FRepiace: Biotosene ¢ 
head assembly | 


Replace capstan and 
reel tachometers: 


5-3. CLEANING THE TAPE TRANSPORT. 


Clean the tape transport as follows: 





Solvents such as carbon tetrachloride may 
dissolve the head lamination adhesive. Use 
Ampex Head Cleaner (Catalog No. 087-077) 
for the head and metal guides. Denatured 
alcohol may be used for the capstan, vacuum 
chambers and all rubber components. 


~ Ampex Head Cleaner shall not be used to 
clean rubber parts as its use will Ganede 
the rubber. | 


pieeaias agents must not come in contact 
with the tape. Cleaning agents must not be 
allowed to penetrate. bearings. 


Step 1: Use a clean, lint-free cloth, or cotton swab _ 
| moistened with Ampex Head Cleaner to carefully wipe 
off all oxide and dirt that may have gathered on or 
around head stacks, head SOvVGrs and vaes cleaner. 


Step 2: Carefully Siac a eliean, lint- free eloth or cotton 
swab moistened with alcohol against the capstan. 7 
Rotate the i aed by hand until all oxide and dirt | 

are removed. 7 


| Step 3: | iil iat eget eae cloth or cotton swab _ 
ss moistened with alcohol, thoroughly clean inside of 


; the vacuum. chamber. Remove oxide’ and dirt from the 


loop. sensor and ‘lamp windows. 


Step 4: eae vacuum chamber door by repeating above. pro- 
oe | cedure. : , | | 7 


7 incisal ie eine tk akan, ary, lint-free cloth or 
| - eotton swab against the vacuum chamber roller guide 
and rotate slowly to remove oxide and dirt. 


Step 6: Using a clean, lint-free dry cloth or cotton swab, | 
| thoroughly clean the surface of the photosense head. 


5-4... EMPTYING THE TAPE CLEANER ‘CARTRIDGE. * Use an Allen q@eench’ to 
remove the head cleaner cartridge retaining screw. The head assembly 
and tape cleaner bracket should not be disturbed. Remove the tape | 
cleaner cartridge and gently tap the cartridge a to remove accum—- 
ulated oxide. Reinstall cartridge and retaining screw, using care 
that sal faces are free Of particles which could. ere pee telons 


5~ 5. ‘CLEANING THE SYSTEM. The cabinet, the tape transport and the 
cabinet ‘blower filter should be thoroughly cleaned. 





“The window of the tape access door is plastic. | 
Clean with a soft cloth moistened with denatured 
acs Do not clean window with dry cloth. 


5-6. coe ne THE VACUUM MOTOR FILTER. Remove dirt from the Titee 
with a vacuum cleaner. Wash the filter in plain water. | 





Vacuum motor unit © aren must be ary. Moisture 
introduced into the vacuum | oo will, affect. 
aysten reliability. 


5-7. VACUUM UNIT MOTOR BRUSHES INSPECTION. 


Remove sag it oprah oma din (See Figure 5-3.) 





so that the length of the brush can be measured. 


"Step 3: Replace t the brush ifthe length. of the brush extend- 
oo ing beyond the housing is less than 9/16 inch: Note: 
A new brush extends 7/8 inch. 3 : | 


5-8. ADJUSTMENTS... 
5-9. REEL MOTOR BRAKE ADJUSTMENTS. The poe stone torque on each 


reel. should be 15- 25 oZ.=in. when power is appliea: to the prake: and > 
200-400 oz. in. when power is removed. 7 | 


. Rotate ane brush. now secured by the motor field lead 
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“Figure 5-3. : ae 
Vacuum Unit Motor and Brushes © 
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- Figure 5-4. 
Drag Torque Adjustment 


5-12. 


— §tep 4: 


a TYPE OF REEL 


ae Fixed or NAB Reel 





ss 


2. 


PEST EQUIPMENT REQUIRED. 


. - REEL BRAKE DRAG TORQUE ADJUSTMENT. 


i feet. of nylon cord. 


(See Figure 5-4.) 


ARS tONpeies wantonens. fe Pease ret 


spring balance ‘measuring O to 20 ounces £10%. 


ADJUSTMENT | PROCEDURE. 


ere 
step 2: 


Step 3: 


Step 5: 





 tam-Reet 


“5-13. 


5-14. 


Connect the 
cord. 


Pull the spring balance until the es) rotates. 


of the. brake, 


obtained. 


~ [zorauE | OZ. 


TEST EQUIPMENT . 


af 


RGA RALN Sn NNeECE ues 


es Gare G 


VACUUM ADJUSTMENTS - 





TABLE 5-2. 
DRAG TORQUE - 


NOM. 4 








| Measure the tension in the geealee balance. 


__TENSTON 02. | — 


ear the cord. agen times soena: the empty reel 
hub. | aan 


spring balance to the free end of the 


~ Apply power to the transport and pull the brake 
“release switch out. 


ca toner he drag’ torque adjusting screw. at “ene ‘rear 
concentric with the. brake shaft, 
a tension reading corresponding to Table 5- 2 is: 


antil- 


The | following. test equipment is pegt eo to: 
adjust ‘the vacuum of the tape “Greneports 


“acu gauge, 
to £5%. 


0. to 30 in. 


of water accurate > 


AC voltmeter accurate to +3%. 


5-16. : 


§-17:, 


ADJUSTMENT PROCEDURE. 


Step I: 


Perform the following steps. 


Connect the vacuum gauge to the vacuum test fitting 


(on the vacuum switch bracket located between the 
vacuum unit and motor assembly). 





Do not operate tape transport in rewind with 
vacuum gauge connected. 


Step 2: 


Step 3: 


| Step 4: 


vacuum test fitting. 


Adjust the tape ieeer in the file reel vacuum chamber 
so that the loop is aes between the loop sensing 
PUQCe cera. 


Adjust the bleeder valve for 24 inches. of vacuum at 
nominal line voltage. | 


Disconnect Phe: vacuum gauge. Replace the cap on the 


POWER SUPPLY ADJUSTMSNTS. 


POWER PACK ADJUSTMENTS . 
eae ‘of +0.25% (Digitek 207= -Boor- ra hoard 
is” located on the: ey pack chassis. | | 


Step 1: 


Step 2: 
“Step 3: 


LOGIC POWER SUPPLY ADJUSTMENTS . 


~ Step 1: ) 


~ Adjust the £9 ont scbasitdcaubale tant 
within +0.5% of -12 volts. (between -11.94 and -12.06 
volts) 


Use. a digital Soi tnéted with an | 3 
Terminal board TS2 


Adjust the +12 Gore, Seana es (R9) to give ee 
+0. 5% OF 2612 volts (between +11. 94 and +12.06. volts). 
Use TS2- ‘7 as the 0 volt reference and measure +12 
volts across TS2-6 and TS2- ps } ; 3 


to give 


and measure i volts. across. TS2~ -8 and TS2= 7. 


Adjust the -6 volt Borantkinatas (R44) to> give within 


40.5% of ~6 volts (between -5.97 and -6. 03 volts) and 


measure -6 volts. across. TS2- 10 and TS2- 7. 


Perform the following steps. 


Adjust the +12 volt potentiometer (R10) to give | 
_ within +0. 5% Of +12 volts 
. volts). 
+12 volts across TS 1- 2. re TS1- 8. 


(between 411.94 and 412. 06: 
Use ITS de 8 as the O volt reference and measure. 


- ORM (REV) 





2R20 (E0T) 
IR20 (BOT) 


R31 (BALANCE) 
R25 (FWD) 
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R27 (REV) 
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Step 2: Adjust the -12 volt potentiometer (R26) to give 
| within +0.5% of -12 volts (between -11.94 and -12.06 
volts). Use TS1-4 as the O volt reference and measure 
~le- volts across TS1-2 and TS1-4. 


Step 3: - Adjust the -6 volt Ss eene Sheree ae) to give 
. within +0.5% of -6 volts (between -5.97 and -6.03 
volts). Use TS1-12 as the 0 volt reference and 
measure “6 volts across TS1-10 and TSI-12.° 


5-19. TAPE DRIVE SYSTEM ADJUSTMENTS . The tape drive system adjust- 
ments are accomplished by potentiometers on the capstan servo amplifier 
. PCB (CS-A) and reel servo control PCB (RC-A). See Figure 5-5, Control © 
Electronics. | | | 





Verify that power supply outputs are within _ 
0.5% of nominal value before making tape drive 
system adjustments. | 


. Perform the following steps: 


Step i: “Apply power = the paoenner a | Load the tape, 
looping the tape around the head assembly. (Do 
not place tape around the capstan. ) Provide 
sufficient tape within the vacuum chambers” to 
ixopai proper Ce lengths. 


Step 2: _ Adjust Ris 2R11 on the reel servo ‘PCB (RC. ns 
| sian clockwise. | 





Connect jumper wires as follows: TP2-14 to TP2-15; 
ee -21 to TP2- 22. | : | | 


“Step 4: eres power to the transport and turn the transport 
be H on in the normal manner. | | 


Step 5: bididca thie. ainie nce ‘pushbutton. I£. the 
| - capstan is creeping, adjust R31 on the capstan 
servo ..(CS-A) PCB until. the creep stops. 


5-20. DEAD BAND ZERO. 

Grasp the capstan and turn it by hand gently. The capstan - 
will turn easily up to a certain velocity above which rapidly in-| 
_ereasing resistance will be felt, due to servo action. — Adjust R31 
until the velocity at which, the Servo action commences is the same 


both in forward and reverse. The servo is then set. up to be in the 
middle of the dead band during deen eile & 


“5-21. CAPSTAN SPEED ADJUSTMENT. 
= _METHOD A... Using Master Tape and. ‘Counter. 


“ Step ls “Load a master tape (556 5 bei) and ee the tape 
.s around the capstan. 


step 2: Seeasniine thts frequency counter as in Figure 5-6. 












READ 


READ Step 3: Press the FORWARD pushbutton. 
‘| AMPLIFIER ee | 


Adjust R25 on CS-A until 
the frequency counter reads — 
20,016 cycles per second. 
a O27 corresponding to a 
- tape speed of 36 inches per 


second. ee, <a | 
| | SEE PDE 


READ HEAD 


ee 


Figure 5- ‘O:. 
Method A Test Setup | 


aegis 45 So peeas the RESET (STOP) pushbutton. Press the 
7 foe to REVERSE pushbutton. ~ Adjust R27-as for: R25. with “the. 
, tape movang in Ene . reverse direction. 





Sp dbheck the speed in forward direction and readjust 
R25, if NECessshy - a 


METHOD Be See Strobe comp. 7 
‘Step 1: Refer to Step 1 for Method A except a master tape: 
Si, wea? * eed net. be used. 


| Step 2: Press the FORWARD pushbutton. | adjust R25. on cS- a ee 
te | - using the strobe lamp until the capstan is rotating 
at 331 rpm +2 rpm. 3 | 


Step 3: “press the RESET pushbutton. Press the REVERSE pushy 
a button..= Adjust R27 as for R25. | eS 

Step 4: Recheck the speed in forward and readjust R25, af 

—  ecessary. | 


5-22. REEL SERVO SPEED ADJUSTMENT. 


— Step a 


step 2: 


While the tape is moving in the forward direction, 
adjust 1R11 on the reel sérvo (RC-A) PCB counter- 
clockwise while observing the loop in the file reel 
vacuum chamber. The oscillations of the tape loop 
about the forward loop sense photocell will decrease 
in amplitude as 1R11 is turned counterclockwise. 


Adjust 1R11 until the oscillation ee COnes about 


1 inch. 


Stop the forward tape motion and run the tape in the 
reverse direction. Repeat Step 1 above, adjusting © 


2R11 while ee a the loop of a Sa in the fixed 
reel chamber. 


5-23. PHOTOSENSE. ADJUSTMENT. The following equipment is required to 
Se the eae | | : 7 , 7 | 


Il. Test tape with peblective tabs Sebeched. 
(Figure 3-1) « 


2. Veltineter- (5,000 te 


Adjust the photosense as follows : 


. SLED Tene 


- Step 3: 


Gonneee the Volcnetey to TP 1-20 on the test point 
panel section of the card cage. Ground the volt- 
meter to signal ground TP1- 35. with the tape under 


the photosense head, adjust 1R20 on the photoampli- 
fier (PH-B) PCB until the voltmeter indicates a 
transition from a low state (-6. volts) to a high) 
state. (0 volts). (See Figure 5- 5. yeas 7 


hive ths tae ees reflective tab is beneath the 
outer section of the photosense head. (See Figure ~ 


3-1 for correct lateral placement.) Counting the 


number of turns, adjust 1R20 on the photoamplifier - 
PCB, in a counterclockwise direction until the © 
voltmeter indicates a transition from a high state 
(O volts) to the low state (-6 volts). There should 
be at least three turns before the transition occurs. 


Adjust 1R20 ina hediaase direction halfway back to 
the point of transition located in Step ae 


Step 4: Connect ‘the’ voltmeter to TP1- ae er repeat Steps ie 
, Pata: <5) and 3) adjusting 2R20, and positioning a tab under 
the: inner section of ‘the photosense head during Step 2. 


5-24. CHECKING | oiolRie ton Banh Matis 

5-25. START AND STOP TIME CHECKOUT. 

5-26.." START TIME DEFINITION. Start time is defined as the time from 
| the application of a RUN command until the tape passing over the head 


has obtained a total speed variation of Bie or less. from nominal speed. 
Start time is oe ms maximum. 


5n27,. Stodeopie’ pEPIeT eran. “Stop time is defined as the ‘time from. 
the application of a STOP command until all tape motion over the ) read/ 
write head has ceased. Stop time is eae maximum. | 

Start and stop times are. checked by observing the: output of bi Oe 
ramp “generator which is in. proportion. to the tape. speed. “Read output. 
from a read amplifier Will -corres pond to the ramp generation output: 
; verifying SS no ei tPeade: OG equipment malfunction exists. 
| The, following equipment is required to check start and stop time. 


a tee Calibrated oscilloscope Tektronix 535: or equivalent. 


wre Prerecorded tape, NRZ_ signal recorded at 556/800 
bit density. eee 


ie Read amplifier. 
Check the start and stop time as. follows: 


Step is- peak eee in accordance with Figure 5-7. 





oe Thread prerecorded tape on tape transport. 


Step 3: Cycle transport to operate in forward and reverse at 
7 _ a convenient rate. . The output of the. ramp generator — 
must. reach terminal voltage within 10 ms max.. from 
initiation of RUN command as shown in Figure 5-7. 
The output of the ramp generator must reach. 0 volts — 
ee 10 ms max. from initiation of. STOP command. 


5-28. “START AND STOP DISTANCE. 


5-29. START AND STOP DISTANCE DEFINITION. Start distance is the 
length of fape that moves. across the read/write head during oe maximum 





TRANSPORT 
CONTROL 
“CIRCUITRY | 


COMMAND 
SIGNAL 













RAMP GENERATOR OUTPUT, __ TO CAPSTAN 
7 , SERVO 


OSCILLoscoPE | 


BVERTINA — 


SI TRIGGER INPUT 


| CH ,& | al READ | eerie 
, 4 ed ae he AMPLIFIER: 1 | 





| | _, FORWARD |. bee REVERSE © 
| — Le Ean | | | je BEYER oe 
| RUN/STOP INPUT 


| | FORWARD/REVERSE 
| INPUT) | | 


READ AMPLIFIER | 


TRACE B R= “| OUTPUT 





a a coger 7 ae REVERSE : 
NOTE: 
All Start and Stop. Times to be 10 ms t1. 5 ms 


Piguce: saat Ae 
‘Start and Stop Time Measurement, ‘Test setup 


“wear. time. | Stop. distance is the length ‘of eae’ that moves across. ee 
 wead/irite: head during stop time. The start and stop characteristics : 
of..the-TM=7-are linear. Start. and stop distance in inches may be 7 
calculated, for a Lopicdi case with an actual start/stop time Of *9 ms: > 
and a tape Speed of 36 ips, in the following manner. 3 

Start. distance =. 

(max. start eae: ~1/2: actual start time) > tape speed x 1O ie inches 

| | | | oe. a are ee | | | ada 

! | = (10° =) x 36 x 10 ~ inches = 0.198 or 

Stop distance = 


1/2 actual stop time x tape speed x 10 ae a eneer. 


= 1/2 x 9 x 36 x 10 ~” inches = 0.162 inches 


5-30. ‘AVERAGE. SPEED VARIATION CHECKOUT. 


é “Average speed | variation is “variation. from specified nominal 


speed, averaged Over. any. interval Of 1 second occurring 10 ms. or more ~ 


after a RUN command. Maximum variation should be 3%, including varia~ 
tions due to line MOtEAGes bien oy end eenperd eubes 7 | 


The following test equipment is used Lo: measure acs Bpeed: 
variation. | 


De Master tape with a. known data. frequency NRZ 
signal. | 


2. Read amplifier. 
3. Counter 
~ Check out average speed variation as ROEM 
| Step 1: Connect equipment — as “shown ine pigure 5 ~6 (set counter 


for a repetitive i second count time) and thread test 
tape on transport. | | 


Bede 9s under normal ene uot ng conditions; the Coding should 
s — not. deviate more than 0.5% while reading at least a 
half reel of tape: — 


5-31. 


| INTERCHANNEL TIME DISPLACEMENT ERROR CHECKOUT. 


The following | 


procedure permits measurement of interchannel time displacement | error 


of any data track from any other data track or reference track. 


The 


procedure does not permit separation of errors aneroduced by write 
and read electronics. 


o> o2 


The following equipment is peaaaned to measure ITDE: 


1. Master tape with a NRZ signal recorded at 556 bpi. 
2. Dual trace oscilloscope. | 


3. Read amplifiers (customer supplied). 


Perform the following steps: 


Step 1: 


Step 2: 


‘SEED 3% 


PHOTOSENSE CHECKOUT. 
is required to. check the operation of the photosense Circus. 
_ should be cies in accordance with normal shop procedure. 


ee ty 


Step 2: 


MAGNETIC HEAD ASSEMBLY CHECKOUT. 
Step 1: 


“step 2: 


— Step 3: 


Run the tape through Ponte ane: 
~ should operate without interruption. 
_ stops on a splice, decrease the . photosense sensitivity 


Connect the test equipment as shown in Figure 5-8. 


Depress the FORWARD DRIVE switch. A presentation 
such as is shown in Figure 5-9 shouid appear on the, 
OSes one 


- Switch non reference input of oscilloscope to other 
tracks in turn to measure ITDE of each track with | 

respect to reference track. | 
| BPSTA TION A: BERGER A 


sine ITDE shall be as” 


A test tape en reflective tabs eteaenéd. 
Tape | 


‘Check the photosense as follows: 


shreae the tape transport in a “normal manner. 


‘The on Prnesocet 
If the tape. 


(R20) until this condition disappears, then Pepedt: 


_ paragraph 5- a3 


Perform the following steps: 
Clean ee nr Refer to paragraph 5-3. 


‘Thread a blank tape known to be in woe: condition. on 
tape transport. 7 


‘Program tape transport in forward mode. 


- REFERENCE TRACK | 


REAC HEAD OF 





_el READ AMPLIFIER b 





| DUAL-TRACE | 
__B} OSCILLOSCOPE 


READ HEAD OF 


TRACK BEING CHECKED 







FREAD AMPLIFIER }-————— 


: “wa quze:? as 8. Fate Se | 
Interchannel Time Displacement Error, Test Setup — 


__INTERCHANNEL TIME DISPLACEMENT 
ERROR FOR ONE HEAD _ : 


oH 
eae 
nO i 








REFERENCE _ 
TRIGGER BIT - 


"A" SWEEP 


SS 


‘SU PERIMPOSED 
TO FACILITATE 
MEASUREMENT 


Serencs 


x 


as 


“Bn SWEEP 


: 5 MILLISECONDS / Div 


| : ‘Figure be os | 
Inter channel Time ‘Displacement Error, Waveshape 


Step 4; 


Operate all write amplifiers at a 7.2 KC bit rate 


(200 bits per inch). All write amplifier inputs 


should be connected in parallel and in phase. 





Track No. 1 is the track nearest the operator. 


‘Step 6: 


with tape moving across read/write head stacks, moni 
tor read head output tracks. | 


- When read pulse width on all tracks at the 25% level | 


exceeds 26 tisec with.a simultaneous decrease in read 


output voltage below 25 millivolts (peak-to-peak), 


the head assembly should be replaced. Refer to para- 


graph 5-37, Removal and Replacement of Head Assembly. 


AND REPLACEMENT PROCEDURES. 


i aco Bs OVERLAY PLATES REMOVAL AND REPLACEMENT. Three overlay plates 
cover the mechanism of the tape transport. These are the chamber area 
overlay, the capstan area overlay, and the reel area overlay. Remove 


“Step 2: 


Step 3: 


Step 4: - 


SEED. 5: 


_ these overlay plates as follows: _ 


Remove the tape. 
Remove the aanbee area overlay plate by unscrewing 
the captivated thumb screws. on each edge of. the over+-- 


lay in the tape reel area. 


Remove the capstan area overlay plate. > The capstan 
area overlay plate is held in place by three screws. 


Remove ie: fixed reel ane hub SS aeinbay The poem and 
hub assembly is held in place by three screws. 


Remove the reel area overlay pees! The ee 


plate is held in place by four screws located under 


each tape reel and two screws. located. at.the- corners 


pegeees the chamber area. 


Reassemble by. reversing. the procedure followed during 
disassembly. | | | 


-19 


Oa 


5-36. | 


‘CAPSTAN MOTOR AND TACHOMETER REMOVAL AND REPLACEMENT. 


be hte a ‘f 
“ tye ott . ; S Nitec 
ws 

; ae 
: i : poe 

aS 

sie, ‘ s . Ba 

Lima oa gst at ms ry 2 by 





Disconnect electrical power to prevent injury 
tO personnel OL damage to equipment. 


ae: Ls 


otep 2 os 3° 
Step 3: 


_. Step 4: 


Step 5: 


— Step 6: 


Remove the overlays. over the chambers and capstan 


~ motor (paragraph a “B5) 


Unplug the head | cables from the rear of the read/ 
~wrLte: head aaa 


Disconnect ‘the eee wiring from ‘capstan motor 


and tachometer (4 leads) . 


Remove the four Allen head screws holding the capstan | 
motor to the mounting bracket. Lift the capstan motor 


and tachometer out through the rear -of. the: — trans-_ 
port aaa stiedsi.a | : 


Remove the: ‘tachometer guard from the: assembly. Rew: 
move the screw holding the generator bracket. 
' the setscrew holding the shaft of the tachometer: | 

Remove the tachometer by sliding its shaft from the | 

inside of the ‘Cepsiten motor ‘shaft. | 


Loosen 


Install the replacement capstan motor. (See Figure | 


5-2.) 


READ/WRITE AND PHOTOSENSE HEAD REMOVAL AND REPLACEMENT. 





“The head aedembily isa precision instrument 
which sou be treated with extreme care. 


| Step 1: 


oe Remove the chamber area overlay, plate by unscrewing 


the captivated thumb | screws on each edge of the 
plate. | | ee — | , 


REEL | BRAKE SWITCH REMOVAL AND REPLACEMENT. 
ing steps: | 


- Remove the capstan area overlay plate. 


The capstan 
area overlay plate is held in place by three screws. 


To remove the photosense head assembly, remove the 
two Phillips head screws which secure the photosense 
assembly to the head assembly. The photosense thread 
is moved to one side eo einid the head to be re- 
moved. 


Remove the three screws securing the read/write head 
assembly to the tape transport casting. 


Lift the read/write head assembly out to disconnect 


the connectors. 


Perform ene. eotou 





‘Disconnect electr rical power to prevent injury. 


Step 3: 


Step 4: 


Step 5: 


REEL MOTOR ASSEMBLY REMOVAL AND. REPLACEMENT. 
eee steps: | 


Step 1: 


“Remove the overlay plates 


to yeas or cane to equipment - 


(paragraph. Ce 35). 


_ Unscrew the two screws with darge heads holding reel 
brake switch assembly to the tape transport’ plate. 


Lift ewaten assembly off the. eee aa casting. 


neces ded: sem eee acces 


Transfer mounting hardware to new switch assembly. — 


Reassemble by reversing aos canes followed during 
disassembly. | 


Perform the fol- 


Remove reel (supply or takeup) eon reel motor to be 
pep leoee: 7 


WARNING 





Disconnect eer eicad power to prevent. injury . 
to personnel or damage to equipment. 


step 2: mepore Seek peeks, Ueereuraeh 2-2) 


step 3: ‘Remove eset motor “Canning strip from TS3 on side of is 
<—* | reel servo power supply. i 38 





- Note the position of any shims found under the 
flange of the reel motor for pe tenn during 
Bea om 3 


Step 4: — “Remove reel motor from tape transport. - Reel motor is 
sae held in Place by four Allen head screws. = 44 


“Step 5: | Remove reel holddown assembly from the enact of ee 
> motor. | 7 


e Step 6: Install reel holddown assembly and turntable without... 
Os, shims on new. motor. 


Step 7:. eal i Sgt ice cad shims removed in Step 4. 


| Step 8: Thread tape on transport. 


Step 9: Apply power and program tape transport forward and 
Vein The) everce.<8Cneck. the pie ieee or reel of newly © 
installed reel motor... If tape. rubs front flange of 
reel, stop tape and insert shims between reel hold- 
down assembly and turntable. Shim as “necessary Ree 
obtain proper tape tracking. 


5-40. REEL MOTOR BRUSH REMOVAL AND REPLACEMENT. The reel motor. 
brushes can be or aa by removing insulating caps from the sides. -of .. 
the reel motor. Then. remove spring loaded brush. Insert replacement _ 
brush and reinstall insulated cap. 


5-41. REEL MOTOR BRAKE, a BRAKE LINING REMOVAL AND REPLACEMENT. 


Step 1: apply: power to the ‘peeanor'e and pull the brake re- 

a ee lease switch out. Check that the brake is then in 
the energized position SO that. the us may EOC US 
Eee iY | | 





To prevent loss of parts of the assembly due to 
spring action, note that the brake should not be 
removed in the deenergized condition. 


Step 2: 


Step 3: 


Step 4: 


Sess 


step 6: 


Step 7: 


step Be: 


With power applied, remove the four screws from the 
rear of the brake housing. Remove the brake assembly 
from the reel motor. (See Figure 5-10.) 


Unscrew the brake adjusting nut. Remove the reel 
brake lining assembly. | | 


To replace the.brake lining assembly with a new part, 
place the new lining assembly onto the motor brake 
shaft and reassemble the brake assembly, reversing 
the procedure outlined in Steps 1, 2 and 3. 


To replace the complete brake assembly, place the 
lining assembly removed in Step 3 into the brake 


housing. Remove the four mounting screws from the 


end plate. Place the end plate on the brake ogee 
and secure “using the four - oe SCrews removed LH: 
Step 2. 


Turn power off. 


Disconnect the brake Seon Ts- -3 on the side of the” 
reel servo ele supply. 


eonnece new brake assembly to TS-3. 


} CAUTION 4 





‘Do not remove the four long screws from Tne Lear 
of the brake assembly before applying power to 
the transport. 


Step 9: 


Step 10: 


Step Ll: 


Apply power to the transport. 


Install the.new brake assembly by reversing the pro~ 
cedure outlined in eeu bgace ame, 25 | 


Adjust her ees brake drag torque « 






REEL MOTOR. 

: 7 _. a ‘ 
END PLATE a op Neste ae 
LINING. % 


SPRING 


HUB — 














ADJUSTING 
NUT 


MAGNET 
AND 
SLEEVE —\ 


— MAGNET 





ARMATURE — | 
7 * ADJUSTING | 






4 == WASHER- 
(IF REQUIRED) 





ROTATED 90° 


nor —  Pigure 5-10. ee 
Reel Motor Brake, Exploded View 00° 


5-42. TAPE TRANSPORT COVER DOOR REMOVAL AND REPLACEMENT. The cover 
door is held in place on the mounting frame by two pivot pins. Remove 
the nut which secures the stop bracket to the tape access door and un- 
-serew the two pivot pins. Replacement of the tape access door is ac- 
complished by reversing the disassembly sequence. | 


Perform the following 


REPLACEMENT. 


5-43. VACUUM CHAMBER REMOVAL AND REPLACEMENT. | 
steps: | 
Step. is Remove the control panel overlay by unscrewing the 
i” captivated screws at either edge of the overlay in 
the tape reel area. 
Step 2: Unplug the cables (J13 or J14) connecting the light 
~e sources and the photocells from the card cage. 
. Step 3: Remove the glass cover on the top of the vacuum cham- 
7 | ber. The ga oS is held in place by friction clips. 
‘Step 4: Remove the three Allen. head screws securing the. 
oe vacuum: chamber in place. 
Step. 5: _ Remove the vacuum chamber. 
| Step 6: “pe aeeena te: i reversing the procedure followed during 


Br a 


VACUUM UNIT MOTOR ASSEMBLY, FILTER, MOTOR AND BRUSH REMOVAL AND 


step 4: 


(See. Figure’ 5-3.) 


Steps 3, 4, 


the filter. Steps 6 through .9.are used for vacuum motor removal and = 
replacement. Steps 6 through 12 are used for brush removal.and re- 
placement. 3 | 
‘Step 1: Disconnect power cable from vacuum motor assembly. 
“Step .2% Unsnap latches (Figure i -3) on sides of motor housing — 
| see 
Step os Unlatch lever arm which holds filter in motor housing 
| assembly. 
Remove filter using the attached loops. Clean and 


replace filter as described in paragraph 5-6. 


Steps 1 and 2 are the only steps re- 
quired to replace the entire vacuum unit motor assembly. 
and 5 are the only steps necessary for the removal and replacement of 





Pa Damage to. eatoeent may pasate if. filter. is not 
_thorough1y dry before installation. 


tee ae 


“step 6: 


step Le 


Step 8: 


Step 9: 


Replace eles £plter in "motor housiae and latch the 
lever arm. 


“Remove eilter (Steps: 3 and 4). Insert forefinger and 
pull out the back pressure valve plate. Loosen screws © 


(Figure. 5- 3) which secure vacuum unit motor to motor. 


housing assembly. 


Remove the power. connector (Figure 5-3) from the. 
motor housing assembly by pressing the two nylon legs” 


toward the center of the connector; then push ae | 


Seneeeey Lene to, the. 2nsade « 


~ Rotate vacuum unit motor until eerie hardware is 


clear of slotted brackets. Remove vacuum unit motor | 
from the motor housing assembly. 


Le the brushes are ‘being replaced, continue to Step 10. 


Ie. the vacuum motor is being replaced, reassemble the 
vacuum unit motor aosenbty by ced eae the: disassembly 


procedure. 





Replace the brush. assembly when the brush does | 
not extend at least 9/16 inches (released con- 
dition) beyond | the brass case of the brush as-— 


SeuDr ys 
Remove the entire brush assembly by removing the 


hardware (Figure 5-3) from the brush assembly bracket | 


and the motor frame. Using a pair of long nose pliers, 


extract the brush connector clip from the brush assem- 


bly. Be careful not to break the brush connector clip. oP 


Insert the brush connector clip into the replacement 


brush assembly. Position the brush assembly on the 


motor. Secure in place using the hardware removed in 
Step 10. aan | 


Step 12: When brush replacement has been completed, reassemble 
the vacuum unit motor assembly by reversing the dis- 
assembly procedure. 


5-45. WRITE ENABLE SWITCH ASSEMBLY REMOVAL AND REPLACEMENT. Remove 
and replace the write enable switch assembly in the following manner: 


Step 1: Remove the panel overlays (paragraph 5-35). 


Step 2: Remove the two screws holding the write enable switch 
| to the casting. Lift the write enable.switch out of 
the casting. | 


Step 3: Disconnect the electrical connections of the write 
enable switch assembly from the wiring harness. 


‘Step 4:. . Replacement of the write enable switch assembly is 
i. the reverse of disassembly. 


5-46. REEL TACHOMETER ASSEMBLY REMOVAL AND REPLACEMENT. Remove and 
replace the veet tachometer assembly in the following manner: | 


_. Step i:.% Remove the Pee eee, Pena nee er 5-35). 
‘Step 2: Remove the vacuum chamber (paragraph 5-43). 


‘Step 3%  .Disconnece the electrical connection at the rear of 
7 the tachometer. 


Step 4: Remove the four screws holding the reel tachometer 
oo -assembly to the casting. Lift the assembly out of 
the casting. | : 


Step 5: Remove the reel tachometer pulley from the shaft of 
ne, Eee hone ter | | eo 


step 6: Replacement OL: ENC reel tachometer ee is the 
a reverse of disassembly. 7 | 


Step 7: Check the tracking of the tape transport and adjust 
the position of ‘the reel tacnometer ps as neces- 
sary. | : | 2 


5-47. DOOR INTERLOCK SWITCH REMOVAL AND REPLACEMENT. “The removal and 
replacement of the door interlock switch is exactly the same as for 
the reel ‘brake switch. eee to paragraph 5-38.) 


5-48. OcP siishitie Mtciegs as hada aidiaad “Perform the following 
steps: : ; : . ; ee a a | | ‘ 


Step 1: a the chamber panel overlay. ‘(Refer to paragraph 


Step 2: Remove cies screws holding the OcP brackets to the 
Soe oe “a@asting- (3 screws for each bracket, 6 in all). 


Step 3: - Remove the OCP assembly from the aie Unplug 
the cable from the card cage and: draw the cable with 
the plug enneve the casting. 


Step 4: Replacement of the OCP is the reverse of disassembly. 
| 5-49. TOOLS AND TEST EQUIPMENT. 


| Pable: 5-3 lists the general ois: of tools and test equipment | 
‘required to maintain the TM-7. -Manufacturer' Ss names and numbers are 
given ony as a guide; any equivalent LOo1) or test equipment nay be > 
used: | o; 3 


TABLE 5-3 


SUGGESTED TOOLS 


TOOL 





Gauge, thickness 

Mirror, inspection 
Penlight, heavy duty 
Pliers, diagonal cutting, 5" 


Pliers, long nose, 6" 






Pliers, needle nose, 6" 
‘Plieve, 7-1/2" | 
Scale, spring balance, 0 to 32 0z 
Scale, steel, 6" 


Scissors, 2-1/2" blade 








Screwdriver, screw starter : 
Screwdriver set, Phillips 
Screwdriver set, standard 

Screwdriver, stub, large 
Screwdriver, stub, medium 
Screwdriver, stub, small i 
Scribe 
Soldering aid | 
Soldering iron, low-voltage 
us Stripper, wire _ | 
~ Wrench, adjustable, 6" 
Wrench, bristol 
Wrench set, Allen, handled, 
0.35" through 9/64" 


Wrench set, open end, 15° and 75°, 
3/16" through 3/4" 


RECOMMENDED 


EQUIPMENT 





| | Starrett #66 


G.C. #5090 
Eveready #315 __ 
Klein #202-5 
Klein #303-6 
Utica #777-6 
Proto #242 
hes #650-105_ 
Starrett #384 | 


Wiss #173E 


Pearson #3, 


Proto #9600A | 
‘Snap-On #SD- 130K 


Xcelite #R-5166 
Xcelite #R-3164 | 


‘Xcelite #R-184 


Starrett #70A 


-Walsco #2530 


Weller #W-TCP 


Miller #100 


Crescent #AT16 


Allen #DS-060 


Allen #6075 


Williams #1142PR 
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SECTION Vi 
CIRCUIT DESCRIPTIONS 


6-1. INTRODUCTION. 


This section contains detailed circuit descriptions of typical printed circuit board 
assemblies used in the transport electronics. The circuit descriptions are in alphabetical 
sequence by the mnemonic code of the PCB. Block diagrams and logic diagrams are included 
as an aid to the detailed explanation of the operation of each circuit. Schematic diagrams 
and assembly drawings of the PCB assemblies are located in Section VII. 


Circuit descriptions of esecial circuit board assemblies, when required, are 
included in special addenda. 
6-2. | PCB CROSS REFERENCE. 

Table 6-1 is a cross-reference list which provides the mnemonic code designation, 


part numbers, schematic numbers, and location of each printed circuit board in the transport 
electronics card cage. | 


TABLE 6-1 | 
echarecbers evens, 










"DESCRIPTION “PARTNO, | SCHEMATIC | LOCATION | — 


| cope | 


7 Saget Servo Control | 







3107098 
















-3112170-10 | 






45 IPS 
36 IPS 3107097-10 
20 IPS S1IZ17 110... 


15 IPS 3112369-10 — 








-Forward/Reverse Logic 











~ 3107082-10 








‘Run/Stop-Fwd/Rev — 3 3107083 
Fwd/Stop-Rev/Stop 3112360-10 | 3112361 Se 
LL, Local/Remote Logic a E | 3107103 — ae PS 
PHB. |. Photoamplifier ~ | 3107262-10 / 3107073 fC : 
RCA Reel Servo Control | | | ea a 


3107093 © 













45 IPS 3112167-10 
36 IPS 3107092-10. 


- RLD | Rewind Logic -D —-3118222-01 | 3118224 
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CIRCUIT BOARD DESCRIPTION | CAPSTAN SERVO CONTROL 
| SCHEMATIC 3107098 — 


1. GENERAL DESCRIPTION. 


The capstan servo control PCB contains a ramp generator for control of tape accel- — 
eration, a dead-band circuit to inhibit tape creepage, and two stages of a power amplifier. 
The ramp generator comprises a zero clamping circuit, a current limiter circuit, and an 
amplifier. The power amplifier outputs are fed to the power transistors located on the tran- 
sistor bracket. A relay driver circuit is also contained on the PCB. | 


2. THEORY OF OPERATION. (See Figure 1.) 


Transistors Ql and Q2 form a relay driver circuit. When the REWIND (- ’ or the 
REWIND HOLD (-) input is negative, Ql conducts harder, which causes the voltage at the 
base of Q2 to go negative. (The collector of Q1 is returned to -12 volts through the coil of. 
an external relay; quiescent current flow through QI and R17 is not great enough to actuate 
the relay.) Q2 is biased to saturation, and ie one side of the coil of the external relay, 
which energizes the egies | 


The input of the Servo systers. is a summation of the FWD (-), REV/RWD (+/open. circuit), 
and the +12 volt BIAS inputs. Diodes. CR3, “CR6, CRYI,. and CR10, in conjunction with resistors 
~ R1O and R12, form the Zero clamping circuit. The current limiter comprises diodes CR4, 

-CR5, CR7, and CR8 in conjunction with resistors R1l and R13. The current is limited when - 
the input provides enough current to back bias either CR4 or CR7. This provides the opera~ | 
tional amplifier (consisting of Q3, Q4, 15, Q6, and CR13) with a‘means of generating a 
linear ramp for the input until saturation is reached, The ramp rate of rise is dependent on ~ 
the values of R11, R13,. and the timing capacitor (connected externally between the ramp out- 
put, pin 18, and the ramp input, pin 15). Transistors Q3 and Q4 forma differential ampli- | 


- fter,. Transistor Q5 is. the output driver; positive signals are conducted through CR13 and 


QS. Transistor Q6 is an inverter stage used for the negative output. -Potentiometer R25, in 
| conjunction with CR14, controls the forward poe ee Potentiometer R27 and CR 15 
control the ; reverse capstan speed. | ; 


“The output from the operational aenplitiers is applied to the summing junction at the 


_ input of the dead-band amplifier. The other inputs to the control summing junction are the 


_ FEEDBACK, the CAPSTAN TACH, and the RWD RAMP IN signals. Diodes CR16, CR17, 
-CR18, and CR19, in conjunction with resistors R29 and R23, form a dead-band circuit which 
prevents capstan creep caused by input drift or error. Transistors Q7, Q8, and Q9 forma 
class A amplifier. Zener diode VR1 and resistor R38 provide a constant cur rent Supe for 
| Qs. Potentiometer R31 provides for balancing the capstan servo em: 


In distellowins discussion of the power suiseie refer to ‘Figure 2. 


CSA-1 


CIRCUIT BOARD DESCRIPTION. =——_—_ GAPSTAN SERVO CONTROL 
ior oe ee SCHEMATIC 3107098 


| ‘The output of Q9 supplies the input (input "x") to transistors 5 Q10 Sad O11 whieh are 
7 located on the eavean servo Ont ON PCB. ‘Transistors Ql eee Q6 are located on the 
transistor bracket. = Me 


Transistors Q2, Q4, and Q6 are the power amplners for inverter 10. The inverter 7 
provides correct phase relationship. in the subamplifier. Transistor O2: an emitter follower, . 
is the driver stage. Two emitter followers in parallel, Q4 and Q6, provide current gain. 

| Equal sharing of the load is insured by resistors R6 and R9. The output of this s amplifier a 
section is used to conduct the fos uOlaeS to the capstan motor. 


| Pransistars. Ol, Q3, ‘and Q5 are ‘the power ener ae emitter » folioWer Qi. olin 
an emitter follower, is the driver stage. Two emitter followers in parallel, Q3 and Q5, 
provide. current gain. Equal. sharing of the load is insured by resistors R5 and R8. The — 
output of this amplifier section is used to conduct negative volage to the capstan motor. 


ta rever se dtive (input nyt is sedunives: the emitter of Q11 swings more Sosa and | 

af Ql is cut off. When Q] is cut off, Q3 and Q5 are cut off. Q10 conducts harder and the __ 

7 collector voltage swings more negative, which causes O02 to conduct. When Q2 conducts, a 

- — Q4 and Q6 conduct, and the Gupue to the fapstan.t motor is positive. The output is a function 
of Pe ce } : | 


_ a fond drive Ghiput a is negative), the edliectar of Q10 swings more positive _ . 
| and Q2 is cut off. When Q2 is cut off, Q4 and Q6 are. cut off. -Ql1 conducts harder and the ae 
- emitter voltage swings negative, which causes Qi to conduct. ‘When Q1 conducts, Q3 and © 
OF conduct and the ourput: to the capstan motor is negative. The output is a function of - 
input Ae bee : io ee 


| Tt. standby (input nye is oe Q10 and Qll Sonclict at a level that causes Q2 and Qi 
“to be cut off. Q4, Q6, Q3, and Q5 are cut off, and the output to the capstan motor is zero. 
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CIRCUIT BOARD DESCRIPTION tits CAPSTAN SERVO CONTROL 
a —_ SCHEMATIC 3107098 


3. POWER REQUIREMENTS. 


VOLTAGE 


+12 VDC +3% 


7 CURRENT. _ | 


25 ma max surge 
20 ma average 


















-12 VDC 13% 





14 ma max 












10 amp max surge 7 
9 amp average | 


+12 VDC +£15% 
~ with 5A load 






-12 VDC £15% 
with 5A load 


10 amp max surge 
Samp average © 






170 ma max surge © 
115 ma average 


424 VDC 415%, 
with 150 ma load 
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CIRCUIT BOARD DESCRIPTION | | a FORWARD/REVERSE LOGIC* 
) | | SCHEMATIC 3107083 


1. GENERAL eae nia Sees 


The forward/ reverse logic PCB provides all logic necessary to perform the forward/ 
reverse function. Nine input signals are mechanized to provide four output signals for 
_forward/reverse operation. Signal levels used in the following circuit descriptions are 
nominal. Tables 1 and 2 list operating signal levels. FWD/REV input signals are pro- 
grammed to be selected 5 microseconds before RUN/STOP input signals. 


2. THEORY OF OPERATION. (See Figure 1.) 


_ FWD (-) Output (Pin 28). FWD (-) output can be affected by FORWARD PB. input, 
MASTER RESET input, BOT np or mechanization of one > Of the ene mere pees 


(a) FWD (-) = (FWD) (RUN) contr SELECT) 
(b) FWD (-) = (BOT going off tab) (REWINDING) 
(c) FWD (- ) = (STOP) (UNIT SELECT) 

—(d) FWD or = (EOT) (LOCAL) | 


When the FORWARD PB input deoentnaie. goes to ZELO volts, CR9 is forward biased © 
and the voltage at the base of Q4 swings positive, which causes Q4 to be cut off. The 
negative-going voltage at the collector of Q4 is coupled through R10 to the base of Q5; the - i 
negative -going voltage drives Q5 to saturation. The forward flip- flop, consisting of Q4 and 
Q5, is then in the set state. The FWD ( -) output is at -6 volts. | 


When the MASTER RESET att momentarily ane to zero volts, CR6 is forward 
biased and the voltage at the base of Q5 swings positive, which causes Q5 to be cut off. 

_ The negative-going voltage at the collector of Q5 is coupled through R11 to the base of Q4; 
~ the negative - going voltage drives Q4 to saturation. The forward flip- flop is then in the 
reset state. The FWD (-) output is at zero volts. | 


"When the BOT input makes a positive transition from -6 volts to 0 volts, a 56 volt - 
pulse is produced by the differentiator circuit comprised of R18 and Cl2 andis coupled | 


through OR gate diode CR13 to the base of Q5; the positive pulse resets the forward flip~ 
sls The FWD (-) ee is at zero volts. 


*Run/Stop and Fwd/ Rev inputs. 
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CIRCUIT BOARD DESCRIPTION > | a FORWARD/REVERSE LOGIC* 
: | | = SCHEMATIC 3107083 


2. THE EOR Y RY OF OPE RATION. (Continued) 
For mech: apization of log ic equation (a), the FWD/REV input must be at “12 volts, the. 
UNIT SE LEC T input must be at 0 volts, and the RUN/STOP input must make a negative | 
transition from 0 volts to ~12 volts. With the FWD/REV input at -12 volts, Qy is cut off. 
When QY is cut off, AND gate transistor Q10 is cut off, which allows control of the AND gate 
— output by the input to AND gate diode CR21. When the RUN/STOP input goes to -12 volts, | 
~ Q6 and Q7 are cut off; CR21 is forw ard bia sed and Q8 is biased to saturation. The UNIT 
SELECT input at Q volts enables the differentiator AND gate circuit comprised of R20 and_ 
C14 and a +6 volt pulse is coupled through OR gate diode CR11 to the base of Q4; the positive: 
pulse sets the forward flip- flop. The FWD (-) output is at -6 volts. The negative pulse 
from C13 back biases OR gate diode CR12 and has no effect on the forward flip- -flop circuit. 
When Q9 is cut off, AND gate diode. CR 23 is forward biased, which causes QI1 to be cut off. 
- The negative pulse fr om Cls back biases CR19 ie has noe effect on ihe’ reverse flip- flop | 
circuit. | 


For mechanization oi logic equation (b),. ee REWINDING input must. be at 0 volts and 
the BO" r input must make a negative transition from 0 volts to - -6 volts. When the BOT input 
goes to -6 volts, Q3.is biased to saturation. The REWINDING input at 0 volts. enables the 
differentiator AND gate circuit comprised of R14. and C10 and a +6 volt pulse is coupled 


through OR gate diode CR10 to the base of Qa the ‘positive pulse sets ae forward pve flop. 
| The i WD (- -) output is at -6 volts. 7 | 


fF or mecHanieaton of nee equation (c), the UNIF SELE Cr fnput must Be at 0 eeelke 
and the RUN/ST OP input ‘must make a positive transition from ~12 volts to 0 volts. When 
the RUN/STOP input goes to 0 volts, Q6 and Q7 are bia sed to saturation and Q8 is cut. off.. 
The UNIT SELECT input at O volts enables the differentiator AND gate circuit comprised 
of R19 and C13 and a +6 volt pulse is coupled through OR gate diode CR12 to the base of Q5; 
the positive pulse resets the forward flip-flop. The FWD (-) output is at 0 volts. ie 
negative pulse from Cl4 back biases OR gate diode CRI and has no effect on the forward 
: flip- flop circuit. | 


For mecbanizacion of logic cquation (d), the LOCAL input must be at 0 volts and the 
EOQT input must make a positive transition from -6 volts to 0 volts. The LOCAL input at | 
oe volts enables the differentiator AND ge ate circuit compris sed of R15 and Cll and a +6 volt. 
pulse is coupled through OR gate diode CR14 to the base of Q5; the positive pulse resets” 
the forward flip-flop. The FWD (-) a els is at 0 volts. es 


IF FWD (4) ) Output. (Pin (Pin 26), FWD (+) output is the complement signal of F WD (- ‘ys Output | 
| voltages an and | Meir der -ivations are the same. | 


ees 


FORWARD 35 
PB (+) 


REVERSE. 24 
PB (+) 


MASTER 
RESET (+) 


-RUN/STOP 12 
(-/+) 


FWD/REV rr 


(-/+) 


18 
BOT (+) 


REWINDING 144 


UNIT 16 
SE LECT (+) 


EOT 9 


LOCAL (+ 


wl 


~* . s td 





(AC RESET) 


26- ie se 
Le FWD (+) 


pee 


REV (4) 


32 00° 
P REV(-) 


het 1 
-Forward/Reverse_ Logic, Logic Diagram 
_ (3107082- oe 
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- CIRCUIT BOARD DESCRIPTION _ es ee FORWARD/REVERSE LOGIC* 
} a ae | oe ee : SCHEMATIC 3107083 


22; THEORY OF 4 OPE RA’ TION. (Continued) - 


reenter ARTO 


REV Vv q t) Ot Output Pin 34). REV (4) output can be affected by REVE RSE PB input, NL ASTE AR 
RE SET inp input, t, BOT i input, | or mechanization of one of the follow ing logic seal lat 


i 


ay REV (.- (REV) (RUN) (UNIT SELECT) (BOT) 


(b) REV (4) 


a 


(STOP) (UNIT SELECT) 
: ©) REV 7 = (EOT) (LOCAL) 


When the REVE RSE PB input ‘rhomentarily goes to zero volts, CR4 is forward bia sed 
and the voltage at the base of QI swings positive, which causes Q1 to be cut off. The - 
negative -going voltage at the collector of QI is coupled through R2 to the base of Q2; the 
negative -going voltage drives Q2 to saturation. The reverse flip-flop, consisting of Ql 
and Q2, is th 1en in | the set state. T iP oe (+) one is at zero volts. 


zs When the MASTE R RESE T input momentarily goes to zero. volts, CR1 is forward 
‘ biased and the voltage at the base of Q2 swings: positive, which causes Q2 to be cut off. 

The negative “going voltage at the collector of Q2 is coupled through R3 to the base of Ql; 
the negative - going Vv oltage drives QI to saturation. The reverse flip- flop is then in the 
reset state. The RE Vv iw output | is at -6 volts. oe : 


When ne Bor. input makes ; a. positive transition oa -6 volts to 0 volts, a 46 volt 


ed pulse is proc luced by | the differ entiator circuit comprised of R1S and C12 and is coupled 


fe through OR gate diode CR16 to the base of Q2; the peotiys pulse resets the reverse flip~ 
- flop. The REV (+) out put is at -6 volts. 


For fechas ion of ice equation (a), the EW D/RE V input must be at 0 vies: the 
UNIT SELECT input must be at 0 volts, the BOT input must be at -6 volts, and the RUN/ | 
STOP input must make a negative transition from 0 volts to -12 volts. With the FWD/REV 
input at 0 volts, OO? is biased to saturation. W hen Qo is saturated, AND gate diode CR23. | 
is back biased, and AND gate transistor Q10 is biased to saturation. When Q10 is saturated, 
the AND gate c > omprised of Q10 and CR21 is disabled and Q8 is cut ‘off. The BOT input at } 
-, 76 volts back biases AND gate diode CR24; since CR 23 is also back biased, the AND gate 
oe output is controlled by the input to AND gate. diode C CR22. When the RUN/STOP input goes to 
-12 volts, Q6 and Q7 are cut off; CR22 is back biased, which causes QI1 to be biased to. 

- saturation. The UNIT SELECT input at 0 volts enables the differentiator AND gate circuit) 
compr ised of R21} and C15 and a + volt pulse is coupled through CR19 to the base of Qh; the 
positive pulse sets the reverse flip-flop. The REV (+) output is at zero volts.) The negative 
pulse from C13 back biases OR gate diode CR15 and has no cffect on the reverse flip- tlop 
circuit. The negative pulse from Cl4 back biases OR gate diode CRII and has no effect on— 
the reverse flip- -flop circuit. : oo “a3 
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CIRCUIT BOARD DESCRIPTION FORWARD/REVERSE LOGIC* 
| SCHEMATIC 3107083 


2. THEORY OF OPERATION. : (Continued) 


For mechanization of logic equation (b), the UNIT SELECT input must be at 0 volts and 
the RUN/STOP input must make a positive transition from -12 volts to 0 volts. When the RUN/ 
STOP input goes to 0 volts, Q6 and Q7 are biased to saturation and Q11 is cut off. The UNIT 
SELECT input at 0 volts enables the differentiator AND gate circuit comprised of R19 and Cl3 
and a +6 volt pulse is coupled through OR gate diode CR15 to the base of Q2; the positive pulse 
resets the reverse flip-flop. The REV (+) output is at - -6 volts. The Reese: pulse from C15 
back biases CR19 and has no effect on the reverse flip - -flop circuit. 


For mechanization of logic equation (c), the LOCAL input must be at 0 volts and the 

_ EOT input must make a positive transition from -6 volts to 0 volts. The LOCAL input at 

0 volts enables the differentiator AND gate circuit comprised of R15 and Cll and a +6 volt 
pulse is coupled through OR gate diode CR17 to the base of Q2; the positive pulse resets the | 
reverse aca Hee The REV (4+) output is at -6 volts. 


: REV (-) Output (Pin oF REV (-) output is the complement signal of REV he Output 
| voltages and their derivations are the same. | 


3. . POWER REQUIREMENTS. 


VOLTAGE | CURRENT 


+12 VbC 43% | 32ma max 


-12. VDC #3% | 82 ma max 


 - 6VDC +4% | 40ma max . 
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CIRCUIT BOARD DESCRIPTION. 


SIGNAL 
_ DESIGNATION 


caonnb cide peaianienntak ated 
Wt gS AOR Aang HERDING? 


2 PIN 
‘NO. 









es 





Fwd/ Rev (-/ +) 
Run/Stop (-/+) 
Rewinding (+) 
‘Unit Select (+). 
BOT wo 

EOT (4) 

: Ligeal (+) 


~ Reverse PB (+) 


cas orward PB (+) 


SIGNAL 


PO I 2 EEE ACER 8D 


Ew d (+) 
Fwd (-) 


Rev ( -) 


Master Reset (+) 


TABLE 2 


DESIG NAT ION. 


Rev (+4) 


- FORWARD/REVERSE LOGIC* — 


Ate ete TABLE 1 
_ FORWARD/REVERSE LOGIC, INPUT SIGNAL I 


HIGH 
LEVEL <> 





Oto -l volt | 





0 to -1 volt 






-5 volt 









Oto -0.5 volt 






0 to volt 









Oto -1 volt — 





0 to -0.5 volt | 





0 volts 





Oto -0.5 volt 





Qvolts 










HIGH 
LEVEL 





0 to -1 volt 


QO to -1 volt 






Oto -1] volt 





Oto -l volt — | 








SCHEMATIC 3107083 _ 


. Low’; 
LEVEL 


 -8.5 to -12 volts | 
-8.5 to -12 volts 
65.8 to -7 volts — 


-5 to -6.2 volts © 


-5.9 to -6.6 volts 


-5.9 to -6.6 volts 


+5 to -6.2 volts 
Open circuit 
| +7 to -12.36 volts — 


Open circuit. 


- FORWARD/REVERSE LOGIC, OUTPUT SIGNAL LEVELS | 






LOW: 
2 DEVEL. 





-5.9 to -6.6 volts 


-5.9 to -7 volts 
-5.9 to -6.6 volts _ 


-5.9 to -7 volts 





CIRCUIT BOARD DESCRIPTION _-- FORWARD/REVERSE LOGIC -C* 
| SCHEMATIC 3112361 


l. GENERAL DESCRIPTION. 


The forward/reverse logic PCB provides all logic necessary to perform the forward/ 
reverse function. Ten input signals are mechanized to provide four output signals for for- 
ward/reverse operation. Signal levels used in the following circuit descriptions are nominal. 
Tables 1 and 2 list operating pac levels. 7 | 


2. THEORY OF OPERATION. (See Figure 1.) 


FWD (-) Output (Pin 28). FWD (-) output can be affected by FORWARD PB input, 
MASTER RESET input, BOT input, or mechanization of one of the following logic equations: 


(a) FWD (-) = (FWD) (UNIT SELECT) 

(b) ewb (-) = (BOT going off tab) (REWINDING) 
(c) FWD ( -) = (STOP) (UNIT SELECT) 

(a) FWD (-) = (GOT) (LOCAL) 


When the FORWARD PB input Pomeneay goes to zero wold: CR 13 is forward biased | | 
~ and the voltage at the base of Ql swings positive, which causes QI to be cut off. The negative- 
going voltage at the collector of Q1 is coupled through R2 to the base of Q2, causing Q2 to. | | 
‘saturate. The forward flip: flop; consisting of oa and Q2, is then in the set state. he FWD (-) 7 
euepue is at -6 volts. , 7 


When the MASTER RESET input. onicnendly goes to zero volts, CRlis forward biased 
and the voltage at the base of Q2 swings positive, which causes Q2 to be cut off. The negative- _ 
_ going voltage at the collector of Q2 is coupled through R3 to the base of Ql, causing QI] to | 

- Saturate.— The forward flip rae is then ° in the reset state. RE FWD (-) output is at zero volts. 


| "When the BOT ea imakes a josie transition from -6 volts to 0 volts, a +6 volt pulse | 
is produced by the differentiator circuit comprised of C12 and R23 and is coupled through OR | 
gate diode CR12 to the base of Qs the positive puis? resets ms forward flip- flop. The FWD (-) 
| output is at Zero volts 6 


For tiecbanteation of logic equation (a), the UNIT SELECT input must be at 0 volts and | 
the FWD/STOP input must make a negative transition from 0 volts to -12 volts. When the 
FWD/STOP input goes to -12 volts, Q6 and Q7 are cut off and Q8 is saturated. The UNIT _ 
SELECT input at 0 volts enables the differentiator circuit comprised of Cl4 and R21 anda 


* ee and Rev/Stop inputs. -FLC-1 


CIRCUIT BOARD DESCRIPTION fad ee” > eines -FORW ARD/REVERSE LOGIC -C* 
pee eee : Pah eo. SCHEMATIC 3112361, 


ae TH EORY O F OPERATIC IN. (Continued) | 
+O volt pulst is coupled th rough OR gate diode CR9 to the base of QI; the positive : pulse. sets 


‘the forward flip-flop. The FWD (-) output is at -6 volts. The negative pulse from C13 back 
| biases OR gate diode CR10 and has no effect on the forward flip- flop circuit. 


F or cyeebanteanon of iene equation (b), the RE WINDING input must be at 0 volts. and 


the BOT input must make.a negative transition from 0 volts to -6 volts. When the BOT in} yut, 


~ goes to -6 volts, Q3 is biased to saturation. The REWINDING input at 0 volts enables the 
: differentiator circuit comprised of C10 and RiS and a +6 volt pulse is coupled through OR 
gate diode CRS to the base of Ql; the positive pulse sets the forward flip-flop. The FWD (-)_ 
| output is ae 20 volts. | | | 7 


. For mechaitization of logic equation fc}, tie UNIT SELEC T input must be at O volts and 
the FW D/ST OP input must make a positive tr ansition from. -12 volts to 0 volts. When the 
FW D/STOP. input yoes to 0 volts, Q6 and Q7 are saturated and QS is cut off. The UNIT 


— SELECT input at O volts enables the differentiator circuit comprised of C13 and R19 and a 


— +6 volt pulse is coupled through OR gate diode CR10 to the base of Q2; the positive pulse 
resets the forward flip- flop. The FWD (-) output is at. zero. volts. The negative pulse from 
— Cl4 back biases OR gate diode CR9 and has no effect on the forward flip- flop circuit. 


mo or mechanization of lbpic equation (dj, the LOCAL input must be at 0 Laine and the . 
-EOT input’ must make a ‘ a positive transition from. -6 volts to 0 volts. The LOCAL input ako 
0 volts enables the differentiator circuit compr ised of Cll and R22 and a +6 volt pulse is 
coupled through OR gate diode CRIL to the base of Q2; the positive pulse resets the forwar d 

_ flip-flop. The FWD ( ) output is at zero volts, : 


= FWD (4). Output it (Pin n 26). FWD (+) out} yut is the complement signal of FWD (- ). Output 
voltages at and their d derivations are the same. 





"REV (4) Output (Pin 34). REV fs) ourputcan be affected ‘by REVERSE PB input, MASTER — 
RESET input, BOT i input, as mechanization: of one of the following. logic equations: | 


| Gy REV (4): = (REV) (UNIT SELECT (BOT) 
(b) REV (4) = (STOP) (UNIT SEL E er) 


(c) REV (4) = « oT) (Loc AL) 


FLO-2 — 


Sf-O1H, 


-FWD/STOP (-/+) - 


FORWARD 35 a 


ea 


REVERSE 24 
PB (+) 


“MASTER 30 


RESET (+) 
REWINDING (+) 


Bot (+) 28 


12 


~-REv/stop (-/+) 12 


UNIT ‘16 


SELECT (+) 2=- 7 
20 


EOT (4) 


LOCAL (+) = 


4 y 


‘am ; ; % 


__ (DC SET) 
(DC SET) 
| (DC RESET) 


(ENABLE). 


| iar <0 (ces complienstitace acedncuslieesinecraie eee 2 
| 
| 
| | 
A 
ia 


(ENABLE) — 


/ (RESET) | 





- Figure L | 
3 orward/Reverse Logic -C,. - Logic Diagram © 
| (3112360- 10) 
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FWD (-) 
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> REV (-) 


CIRCUIT BOARD DESCRIPTION ee as “FORWARD/REVE RSE LOGIC -C* 
: | | ‘ ot So ee SCHEMATIC 3112361 


2. ‘THEORY OF OPERATION. (Continued) — 


When’ the REVERSE PB input momentarily goes to zero. volts, CRO is forward bla sed 
and the voltage at the base of Q4 swings positive, which causes Q4 to be cut off. The 
negative -going voltage at the collector of Q+ is coupled through R9 to the base of Q5, | 
— causing QS to saturate. The reverse flip- flop, consisting of Q+ and. Qo. is then: in the set | 

state. ‘The REV hor) output is at zero volts. | 


| When the MAS’ TER RE SET input momentarily goes to zero Veins. CR4 is re d. 
biased. and the voltage at the base of QS swings positive, which causes Q5 to be cut off. 
The negative -going voltape at the collector of Q5 is.coupled through R10 to the base of Q4, 
causing Q4 to saturate. The reverse flip-flop is then in the reset state. The REV (4) 
output is at -6 volts. | a aah | 3 | S ees 


| When.the BOT input makes a positive transition from -6 volts to 0 volts, a +6 volt. 

pulse is produced by the differentiator circuit comprised of C12 and R23 and is coupled _ 
through OR gate diode CR13 to the base of Qs; ‘the positive pulse rescts the reverse flip-- 
ee pues | ‘The REV (G9) a is at -O volts. | : 


: For. mechanization o logic equation (a), die UNIT SE L ECT inputs must ne at 0 volts, 
the BOT input must be at -6 volts, and the REV/STOP input must make a negative transition 
~ from 0 volts to -12 volts. The BOT input.at -6 volts back biases AND gate diode CR22, 
| which allows the input at AND gate diode CR21 to control Qll. When the REV/ST OP input 

- goes to -12 volts, Q9 and Q10 are cut off. CR21] is back biased, which allows the voltage | 
at the base of Q11 to go positive; Q11L becomes saturated. The UNIT SELECT input at) 
0 volts. enables the differentiator circuit comprised of C16 and R24 and a +6 volt pulse is 
coupled through CR16 to the base of. Q4; the positive pulse sets the reverse flip- flop. | 
~The REV (+) output is at zero volts. The negative pulse from C15 back biases oN eee 
diode CR 1s and has no ete on the re verse flip- flop circult. 


For. vee hanes cian of logic equation (b),. the UNIT SE LE CT input mu st be at 0 vote 
and the REV/STOP, input must make a positive - transition from -12 volts to 0 volts. When 
the REV/STOP input goes to 0 volts, Q9 and Q10 are saturated, The UNIT SELECT input 
at O volts enables the « lifferentiator circuit comprised of C15 and R20 and a +6 volt pulse 
is coupled through OR gate diode CR15 to the base of Qs the positive pulse resets the © 
reverse flip- flop. The REV (+) output is at -6. volts. If CR22 is back biased, Qll is cut 
off. The negative pulse from C16 areas biases CRIO and has no effect on the reverse flip- 
flop circuit. © 3 | us Ce | - 
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CIRCUIT BOARD DESCRIPTION | ~ FORWARD/REVERSE LOGIC -C* 
SCHEMATIC 3112361 


2. THEORY OF OPERATION. (Continued) 


For mechanization of logic equation (c), the LOCAL input must be at 0 volts and the | 
EOT input must make a positive transition from -6 volts to 0 volts. The LOCAL input at 
0 volts enables the differentiator circuit comprised of Cll and R22 and a +6 volt pulse is 
coupled through OR gate diode CR14 to the base of Q5; the postUNe pulse resets the reverse 
flip-flop. The REV (+) output is at -6 volts. 


| REV (-) Output (Pin 32). REV (-) out is the complement signal of REV w. 
Output MOnaeee and their derivations are the same. 


3. POWER REQUIREMENTS. 
VOLTAGE | CURRENT. 
+12 VDC 438% | 32 ma max 


-12 VDC #3% 82 ma max | 





6 VDC +4%, os 40 ma max 
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CIRCUIT BOARD DESCRIPTION = =~=—.__—s FORWARD /REVERSE LOGIC -c* 
i ee eee ee : : SCHEMATIC 3112361 


te - | TABLE 1 
" FORWARD/REVERSE LOGIC -C, INPUT SIGNAL LEVELS | 





| HIG H 
LEVEL 


| ‘SIGNAL | 
| DESIGNATION 







| Rev/Stop(-/) | Oto-1volt | -—--8.5 to -12 volts 

| -Fwd/Stop (-/+) | | 0 to -1 volt -8.5 to -12 volts’ 

Rewinding QF ta “0.5 volt 58.6 to +626: volts 
Unit Select (+) | Oto -0.5 volt a -5 to -6.2 volts 

Bort) .  ~—s | Oto -1 volt =| -5.9 to -6.6 volts. 
EOTG) «| Oto-1volt = |_—--5.9 to -6.6 volts 
: Local (4) — Oto -0.5 volt |. -5 to a 2 volts | 

| Reverse PB (+) _ | 0 volts | > Open circuit | 


Master Reset (Hf ‘ 0 to -0. 5 volt | =7 to -12.36 volts 





‘ Forward PB (+) | 0 volts ed a ee Open circuit 


| TABLE 2 | | 
FORWARD/RE VERSE LOGIC -C; OUTPUT SIGNAL LEVELS 





SIGNAL. 1-  LoWw. "| =, HIGH 
_RESCNATION < o VEL rt bee 


0 to -1 volt aes 5.9 to -6.6 volts 
Oto-lvolt | -5.9 to -7 volts 


Oto-lvolt [| -5.9 to -6.6 volts 





0 to -1 volt | -5.9 to -7 volts 
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CIRCUIT BOARD DESCRIPTION | LOCAL/REMOTE LOGIC 
) | SCHEMATIC 3107103 | 


ee GENERAL DESCRIPTION. 


The local/remote logic PCB srovidiee all logic necessary to perform the ipeal cenit | 
functions. Seven input signals. are mechanized to provide ten output signals for local/ remote 
operation. REMOTE PB input is the only input which permits transfer from local to remote | 
_ operation. Transfer from remote to local is accomplished in several ways as explained in 
the text. Signal levels used in the following circuit descriptions are nominal. Refer to 
pare. 1 and 2 for eee signal levels. | a 


2. ‘THEORY OF OPERATION. (See mary 


TRANSPORT READY (-) Input (Pin 13). The TRANSPORT READY (-) input must be at - 
-12 volts before normal tape drive will be enabled. When the TRANSPORT READY (-) mipat 
is at 0 volts, Q4 conducts and -6 volts is applied through forward biased CR10 to the base of © 
Q6. The READY (+) output is -6 volts. Q6 conducts and the MASTER RESET (+) output goes 
to 0 volts. The MASTER RESET (4) output sets the flip-flops in the forward/reverse logic 
PCB to the stop condition, preventing tape motion. The 0 volt output from Q6 also forward 


biases CR9 and CR12, which disables the LOCAL INDICATOR (+) and REMOTE INDICATOR o) a 


ee 


“When the T RANSPORT READY (-) input is at -12 volts, O4 is cut off and the READY (+) 
output goes to +6 volts, developed by voltage divider resistors R31 and R30. Q6 is cut off — ae 
and the MASTER RESET (4) output goes to -12 volts.. CR9 and CR12 are back biased, enabling a 
_ the input to the LOCAL INDICATOR (+) and REMOTE INDICATOR & circuits. «CR7.is back: | 
biased, enabling the lose ree flip-flop circuit. 7 ee 


When ae TRANSPORT READY (-) input goes to 0 volts, Q4 conducts and -6 volts is | 
applied through CR7 and R10 to the base of Q1 and Q1 conducts. When Q1 conducts, Q2 is. 
cut off and Q3 conducts. The OCP ENABLE (4) and the LOCAL (4) outputs a to 0 volts. 
CR14 is forward biased and disables the ced (-) a da 


LOCAL PB Input (Pin 30). When the LOCAL PB input is at 0 volts and TRANSPORT 
READY (-) input is at -12 volts, Q2 is cut off by the voltage applied through CR3.and R4. 
With Q2 cut off, Q1 and Q3 are conducting, and the OCP ENABLE (+4) and LOCAL (+4) outputs 
goto 0 volts. CR8 and CR9 are back biased and enable the local indicator driver circuit. 

Q7 and Q8 are conducting and the LOCAL INDICATOR (+4) output is 0 volts. CR14 is forward | 
biased and disables the SELECT (-) input. Q14 conducts and the SELECT & REMOTE (-) © 
output is 0 volts. The SELECT & REMOTE INDICATOR (+) output driver circuits are dis-_ 
abled. Q12 conducts and Q13 is cut off. ne UNIT SELECT ( -) output goes to 0 volts. 

The LOCAL (-) output goes to -6 volts. CRI is forward biased and disables the REMO TE. 

— INDICATOR (4) driver circuit. | | 
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CIRCUIT BOARD DESCRIPTION 


De a THEORY OF OPERATION. (Continued) 


RESET PB Input (Pin 28). When the RESI 


rina rane ante ti meee hina 6 AOC ma NpUe Ce £9, 


TR ANSPORT READY (-) input is at -12 volts, Crs 


and. ve The cir cult then operates the same as 


GO. LOCAL (-) Input (Pin 22). When the CO 





incre ard Mad 


TRANSPORT READY (-) input is at -12 volts, Qi | 


CRO and R10. The circuit mee operates the Sai 


RE MOT E PB fan (Pin . 26). When the RES 





A G0 A UNV ee ema APL ONALNBNS MRO SAAS, 





TRANSPORT READY (-) input is at -12 volts, - ae 
CR4 and R5. When Q1 is cut off, Q2 conducts ai. 

ae sroes TO. 0 volts. CRS is. forward biased and « 
cireuit. CR11 and CR12 are back biased and. ent 


aud Q10 are conducting and the REMO TE INDIC. 
: biased and the SELECT ¢ -) input is enabled. 


| SEL ECT (-) Input (Pin 9). Wh 1en the. circuit : 
REMOTE PB input and the TRANSPORT READY (| 





- -12 volts cuts off Qll. When Qllis cut off, QI. 


SELECT (-) output goes to -6 volts. (Qit is os : 2 
SELECT & REMOTE (-) output goes sto -12 volts. 


output. Roce to 0 volts. 








driver circuits. 


When the OCP RESET (+) input is at -12ve 





3. POWER REQUIREMENTS, _ 








VOLTAGE 


(+12 VDC t ye 
-12 VDC 43% 
- 6 VDC +4%, 
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OCP RE RE SET (+) Input (Pin, iy, When the Ge 
and the. READY (+) output. goes to -6 volts. Qoc 
goes to ) volts. CR9 and CR12 are forward bia~: 


LOCAL/REMOTE LOGIC 


nput is at 0 volts and the | 
‘vy the voltage ap plied through CRS 
1K - LOCAL PB input. 


) input is at 6 wot and the . 


on by the voltage applied through 


ved for LOCAL PB input. 


itis at 0 volts and the © 
‘y the voltage applied through | 


ae “The OCP ENABLE Sa outy | 


LOCAL INDICATOR dri iver 


a IOTE INDICATOR circuit. Q9 
put is 0 volts. CR14 is back 


= condition described for 
| volts, a SELECT ( -) input at 
ond Q13 conducts. The UNIT. 


» and Q16 are conducting. The 
UE CT & REMOTE INDICATOR (+) 


( +). input i is at 0 volte: Q5 donducts 
| the MAST ER RESET (+) output. 
ie the local and remote indicator 


at off. 





CIRCUIT BOARD DESCRIPTION iti | LOCAL/REMOTE LOGIC — 
| | SCHEMATIC 3107103 


TABLE 1 
LOCAL/REMOTE LOGIC, INPUT SIGNAL LEVELS 


SIGNAL _ 
DESIGNATION 
Select (-) | O41. 25 volts | | | alZ 22 volts 
: OCP Reset (+). - O volts © _ Open reve 
os Transport Ready (-) . Open circuit | -10.0-to -12. 36 volts 
Go Local (-) | » Oto: st volt ' 3 “5. 8 to -7 volts 
Remote PB (+) 0 volts | | | Open circuit | 
Reset PB (+) |  Ovolts 4 _ Open circuit 


Local PB (+) | | .  Ovolts ~ Open circuit 


| TABLE 2° 
-LOCAL/REMOTE | LOGIC, OUTPUT SIGNAL LEVELS 


SIGNAL ~~ | S “HIGH: 
DESIGNATION. | LEVEL 
| Ready ay. ne : oo ae : a to +6 volts et -4 to 26; 2 volts — 
Unit Select ( ) tia © 7 0 to a volt | pzuoo to -6.2 volts 


Select & Remote . -) . . f° 0 to -0.5 volt | 1.15K +10% returned to 
| | -11 volts +3 volts. 


| ; Select & Remote suatce : 0 to Svolt | | 125 ohms 43% returned to. ground 1 
- Local Indicator (+) 7 | | 0 to 0.5 cate | | 125 ohms +3%, returned to ground 
| Remote Indicator (4) ane | Oto -0.5 volt. ig 125 ohms +3% returned 1 to eround 
| Local (+) | : : | Oto -0.5 volt <5 to -6. 2 volts ; | 
Local ( -) a re | 7 0 to - Svolt | -5 to -6. 2 volts — | 
OCP Enable (+) | Oto -0.5 volt | -10 to -12.36 volts 





| Master Reset (+) | Oto -0.5 volt -7 to -12.36 volts | 
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a Figure 1 
Local/Remote Logic, Logic Diagram 
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CIRCUIT BOARD DESCRIPTION | Se | - PHOTOAMPLIFIER 
SCHEMATIC 3107073 


1. GENERAL DESCRIPTION. 


The photoamplifier PCB assembly contains two identical circuits; one circuit is used in ~ 
the BOT tab sense circuit, the second circuit is used in the EOT tab sense circuit. Each 
circuit comprises an input amplifier, a differential amplifier, and two NAND gate/drivers. 
One NAND gate/driver is used with positive-logic input, the other with negative-logic input. 


In the following circuit description, the BOT circuit is described. Operation of the 
EOT circuit is identical. Signal voltages used in the circuit descr iption are nominal; refer 
to Tables 1 and 2 for operating voltage levels. | 


2. THEORY OF OPERATION. (See Figure 1.) 


| Input Amplifier. Transistor Ql is used in a common base configuration and operates 
class A, with the emitter voltage clamped to approximately -0.6 volt. The current through 
-R2 is determined by the setting of potentiometer R20 since the common base configuration — 


maintains constant voltage across Rl and R20. The current through Rl and R20 is provided _ 
by two parallel sources, QI and the photovoltaic cell (BOT sensor). As the amount of. light 


- striking the photocell increases, the current through it increases proportionally, thus de- 
J pagers the current demand on a and tein 4 the current oe R2. : 


‘The back of the tape reflects a small amount of Light, producing an off-tab or "gray" 

current. -Potentiometer R20 is adjusted to provide output voltage levels from the input ampli - 
_ fier that will change the state of the differential amplifier. during on-tab condition, and pore = 
the differential amplifier to return to the quiescent state aera off-tab condition. 


The output of transistor Ql appears across collector load eecicies R2 and is directly 
coupled to the base of Q2. Q2 isolates and amplifies the output of Ql. Capacitor Cl filters © 
noise spikes from the output of Ql. The output of Q2 is directly coupled to the base of 


ae transistor Q3 in the differential amplifier. 


| Differential Amplifier. The differential amplifier comprises Q3 and Q4 and is designed. 
to. give a change in output voltage when the input increases above a fixed thre shold. ih the 
quicecent state, Q3 is cut off and transistor O4 is. saturated. | | | 


An on-tab positive -going input from the input amplifier places Q3 in conduction and 
biases transistor Q4 to cutoff. The output voltage from the collector of Q4 goes to -12 volts. 
While the on-tab input signal is applied, Q3 remains in conduction and Q4 is cut off. When 
an off-tab ele is applied, the circuit is restored to the aeeeoue state. 


PHB-1 | 


CIRCUIT BOARD DESCRIPTION eee — PHOTOAMPLIFIER | 
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2. THEORY, OF OPERATION, (Continued) : 

The collector of Q3 is connected to the base of inverter Q8. When Q3 is cut off (off-tab), 
Qs conducts and the BOT OU TPUT (-) output is at 0 volts. When Q3 conducts (on-tab), QS is 
cut off and the BOT OUTPUT (- ) output is at -12 volts. The output from the collec tor of Q8 is. 
| also oe to one an of the negative - logic input NAND ariel ag 


“The collector of Od is connected to the base of inverter Q5. When Q4 conducts (olt- tab), 


Q>5 is cut off. W hen Q4 is cut off (on-tab), Q5 conducts. The output fr om the collector of Q5 “3 - 


is applied to one input of the Positive -logic input NAL ND. gate/driver : 


| Negative - Logic Input NA ND Gate/Dri ive re. The er ee eee input NAND gate/driver 
comprises s diodes CR3, CR4, C Ril; and transistor Q9. When the input to one of the diodes 
is at O volts, that diode is forward biased and Q9 is cut off by a positive base voltage. The | 
BOT (A output is at -12 volts. When the inputs to all three diodes are at -12 volts (or open — 
circuit), all the diodes are reverse biased and Q9 is 5 biased on by a negative base Nolan: a 
The BOT 7) output, is. at 0 ) volts. 7 : 


| : Positive - tive - Logic Inp yut NAND Gate/Driver. “The positive -logic input NAND gate/dri iver 

= compr ises diodes “CRI. ‘CR2, CRS, and t transistors Q6 and Q7. When the input to one of the 
diodes is at -12 volts, that diode is forward bia sed and Q6 is biased on by a negative base 

voltage. Driver Q7 is cut off by the positive voltage at the collector of Q6 and the BOT (-)- 

output is at 0 volts (through CR9).. When the inputs to all three. diodes are at 0 volts (or open 

- ¢ireuit), all the diodes are reverse biased and Q6is cut off by a positive base voltage. - The > 
. ollector of RO. Eee to -12 volts and Q7 is s biased on. “Tie. BOT < ~) output is at -12 volts. 





Exciter Lamp (P (Pins 34 and 35). Rl is mace as a dropping resistor when a S-volt photo- 
cell « exc iter ‘lamp i is used, The ‘lamp is driven Dy s he -6 volt supply. 7 


cy POWER REQUIREMENTS. 


_NOLTAGE ce a CURRENT | 


412 VDC +39, 35.1 ma max 


-12 VDC +3% |. 45 ma max 
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TABLE 1. 
PHOTOAMPLIFIER, INPUT SIGNAL LEVELS 

















LOW 
LEVEL | 


HIGH 
LEVEL 


SIGNAL 
DESIGNATION 























BOT Sensor (4) 








0 to 120 pa 
(off tab) 


100 pa min increase over low 
level (on tab) 


Oto -1l volt - -9 to -6.2 volts. 


-Sto-l2volts |. 


<5 cS: ~12 volts 


BOT Sensor Return 







- Rewinding (-) 





Unit Select (4) 










BOT NAND Input (-) - 








BOT NAND Input (-) 








-EOT NAND Input (-) --5 to -12 volts 


| EOT NAND Input (-) -5 to -12 volts 
-EOT NAND Input (+) |  -5 to -12 volts 


— Unit Select (4+) © Le -5 to -6.2 volts 





EOT Sensor Silas 
| cmos 0 to 120 pa 


100 pa increase over low level 
| (off tab) 


(on tab) 






_ EOT Sensor Return 
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BOT Output () 


“Bor (4) 





_ SCHEMATIC 3107073 


_ PHOTOAMPLIFIER, OUTPUT SIGNAL LEVELS: 


SIGNAL 6° [0° “HIGH 





| DESIGNATION” ca LEVEL 





papenpartred reeves senaraienre 


| - Ot to a volt | “a. 9K. 25% to - -12 volt supply | a‘ 
: 0 to a in | 1.5K 157 to -12 volt Sisely 

BOT (-) 0 to -1 volt a4 =) 2:22 volts* = 
EOT (-) 0 to -1 volt : -12 +2 volts* 
EOT () Oto -1 volt 1.5K 45% to. -12 volt supply | 


EOT Output (-) 





/ Oto -lvolt | 3.9K +5% to -12 volt supply 











| +8 to 66n 2 volts when used with circuits having a . diode Hite 
circuit returned to -6 volts. | 


13 
BOT NAND., J} 7 
INPUTS (-) |} 14 


BOT SENSOR (-) 


REWINDING (-) 


ree 


UNIT SELECT (+) 


EOT NAND } 
_ INPUTS (-) ] 





EOT SENSOR (+) 


EOT NAND 25 | | 
INPUT (+) : 


UNIT SELECT (+) 28_ 








Photoamplifier, Logie Diagram 


ll» BOT (+) 


BOT OUTPUT (-) 


—f aor EOT (+) 


————- EOT OUTPUT (-) 
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Ls GENERAL DESCRIPTION. 


The reel servo control PCB contains four photocell amplifiers and two servo amplifiers. 
Each servo amplifier consists of two three-stage subamplifiers. The input of the first gain 
stage is a summing junction. Resistor/diode networks combine outputs of the photocell 
amplifiers with inputs from the reel tachometers and the ramp generator. These combined 
signals govern the switching of power to the reel motors. In the following circuit de scrip- 
tions, only the file reel servo circuit is discussed. Operation of the fixed reel servo circuit: 
is identical. 7 | 


2. THEORY OF OPERATION. (See Figure 1.) 


Forward. In forward operation, the RAMP OUTPUT input to pins 12 and 24 is+l1.5 
20.5 volts. This signal disables the reverse drive amplifier at the base of Q4 through R16 
and CR5. The forward loop sense from Ql sets the forward drive amplifier by causing a — 
positive signal to be applied at the base of Q3 through R3 and R10. Q3 then conducts. The: 
collector of Q3 moves toward ground and the emitter of Q7 goes. slightly negative (-0.3 to 


 7Q.5 volts), causing Q8& to become reverse biased and cut off. Current then flows through 


R29 and Output B (FILE FWD) into the gate of the forward drive SCR located on the reel 
“servo power supply. The forward drive SCR is maintained in the conducting state by the _ 
forward drive amplifier. The SCR will conduct until the negative output from the reel | 
tachometer through Rll, R13, and R30 balances the input from forward loop sense amplifier - 
Ql. This input appears at the base of Q3 which is the forward drive summing junction. Rll 
is adjusted so that tachometer input to the summing junction corresponds to the required - 

tape speed between the reel and the vacuum chambers 


Hee If the capstan stops when the reel is going in the forward dpeesnion, the ramp | 
, input is zero and the reel tachometer input is negative. The reverse drive amplifier is in~- | 
hibited through R3, R17, and CR5 if the tape loop is outside the forward loop sense. When- 
the reel carries the tape loop back over the forward loop sense, the reverse drive amplifier 
is no longer inhibited. It is then activated by the negative tachometer input through Ril, ‘R21, 
and R30 until the reel StOps and the tachometer output goes to zero, | 





Turnaround. If the capstan is programmed for reverse while the reel is going fonwand: 
the ramp input thr ough R16 goes negative and cancels the inhibition on the reverse drive 
amplifier through R3, R17, and CRS. The tachometer output being negative activates the 
reverse drive amplifier through Rll, R21, and R30 until the tachometer output drops to Zero. 
- Thereafter, the reel servo operation is ne same as 3 for rever se. pene B at pin 16 is 24 to 
_ 28 ma into the forward SCR gate. « Ae Pee 
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2. THEORY OF OPERATION. (Continued) 


| Reverse. Reverse seeration is me to forward operation except that the RAMP 
OUTPUT input input is -11.5 40.5 volts. The RAMP OUT PUT input inhibits the forward drive 
amplifier through R7, R8, and CR3. The reverse loop sense from Q2 applies a negative 


aa signal to the base of Q4 through R6, R18, and R20, activating the reverse drive amplifier. 


Q2. (turned off during standby) is turned on by the reverse loop sense. This same signal _ 
through R8, R9, and CR3 inhibits the forward drive amplifier. The tachometer input to the 
base of Q4 through R11, R21, and R30 is positive and cancels the negative loop sense input 

_ from Q4 at the required reel to vacuum chamber tape speed. Q4 is’ ‘conducting during standby. © 
_ The negative input to Q4 turns Q4 off. Positive current through R25 now flows into the base _ 
of Q5, causing the QS collector to move towards ees sufficiently ¢ to back bias Q6, thus © 

7 cera QO off and the reverse drive SCR on. 7 


| Rewind: During rewind operation, the. REWIND RAMP input. is connected in. peneeas : 
with the RAMP OUT eu T. ‘input. This same signal, at the REWIND RAMP. input,. activates the a 


reverse drive amplifier through R19 and is summed with the positive tachometer output at 


- the base of Q4. The reel speeds up until the tachometer output. through Rll, R21, and R30. 
| balances. the REWIND RAMP input. This corresponds toa speed less than the speed of the © 


_ tape over the capstan and the tape loop moves toward the reverse loop sense. When the tape a 


is outside the reverse loop sense, the loop sense. input from Q2 thr ough R6 and R18 is added . 
to the REWIND RAMP input. The reel runs faster than the tape speed on the capstan, and the | 
loop of. tape moves back toward the loop sense. In this manner, the loop is maintained near: 
the reverse loop sense at any capstan speed from zero to full rewind speed. When the. tape. 


stops from rewind, the forward drive amplifier is activated and the reel is slowed to zero 


speed. ‘This is accomplished by the positive tachometer input at Q3 through R13 paper ae 
the sum of the rewind input via R12 and the inhibition via R7. The ramp decreases toward. 
Zero and Q3 goes into conduction. Operation is. then the same as forward. ve | 


- Phase Advance. T he chase advance isigute via pins 18 and 34 increase the stability | 
mere of the reel servos and Devens excessive aa oscillations. 


ois, POWER REQUIREMENTS. 
“VOLTAGE | CURRENT 


Sarge | 160 ae max | 
| -azvoc 23% | 10mamax | 
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Le. ‘GENERAL DESCRIPTION. 


The rewind logic PCB assembly provides the logic necessary to perform the ‘rewind 
function. Several unit select logic circuits are also located on the assembly. Signal levels 
used in the following circuit descriptions are nominal. Refer to Tables 1 and 2 for operating 
signal levels. | 


2. THEORY OF OPERATION. (See Figure 1.) 


_ REWIND (-) Output (Pin 28). The REWIND (-) output can be affected by the MASTER _ 
RESET input, the’ BOT input, or mechanization of one of the nomronying) logic ea | 


(a) REWIND ¢ -) = (REWIND PB) (Rewinding FF not ay 
(b) REWIND (-) = (REWIND COMMAND) (SELECT & REMOTE) (Rewinding FF not set) 
| (c) REWIND (-) = (REWIND & LOCKOUT) (SELECT & REMOTE) (Rewinding FF not set) 


When the MASTER RESET input momentarily goes to zero volts, OR gate diode CR3 is 
forward biased and the voltage at the base of Q2 swings positive, which causes Q2 tobe cut _ 
off. The negative- going voltage at the collector of Q2 is coupled through R4 to the base of 

| Ql, causing Ql to saturate.. The rewind flip- flop, consisting of Ql and oak is then in 1 the e a 
reset. state. The REWIND a -) output is at zero volts. | 


When the BOT input goes to zero volts, OR gate diode CR4 is forward biased and the 
voltage at the base of Q2 swings postive: which resets the rewind flip- eee The REWIND x -) 
OuEDEE is at zero volts. ee 


“FOr mechanization of logic equation (a), the. rewinding flip-flop must be in the reset 
state and the REWIND PB input must go to zero volts from an open circuit condition. When. | 
the rewinding flip- flop is in the reset state, the collector of Q5 is at -6 volts. R17 and Go 7 
comprise an AND gate which is enabled by the -6 volts at the collector of Qd.. The REWIND | 
PB input voltage transition to zero volts is coupled through C3 asa positive pulse. The: 
positive pulse is coupled through R4 to the base of Ql, causing Ql to be cut off. The negative - 
going voltage at the collector of Ql is coupled through R2 to the base of Q2, causing Q2 to 
| saturate. The rewind flip-flop is then i in the set state. The REWIND ( ae output is at -6 volts. 


FB or mechanization of cee equation (b), the eine flip- flop must hé in the reset 
state, the SELECT & REMOTE (-) input must be at -12 volts, and the REWIND COMMAND (-) 
input must make a transition from 0 volts to -12 volts. When the rewinding flip-flop is in the | 
reset state, the collector of Q5 is at -6 volts; this negative voltage is applied to the anode of 
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2. ‘THEORY OF OPERATION, (Continued) | 


AND gate diode CR12. ‘The output from the OR gate, consisting of diodes CR16 and CRIT, is 
enabled by the negative voltage at CR12. The SELECT & REMOTE (-) input at -12 volts is — 
applied to AND gate diode CR14; the negative voltage enables the output from AND gate tran-— : 
Sistor Q?.. When the REWIND ‘COMMAND (-) input goes to -12 volts, Q8 and Q9 are cut off. 
The negative voltage level at the collector of Q9 is coupled through OR gate diode CR16 and 
causes Q3 to be saturated. The positive- going voltage at the collector of Q3 is coupled (as 

a positive pulse) through CR4 and CRO to the base of Ql; the POBTEINE pulse sets the rewind 
flip “flop. The REWIND (-) output is at -6 volts. 


| For wena of logic equation (c), the rewinding flip- flop 1 must be in the reset. 
state, the SELECT & REMOTE (-) input must be at -12 volts, and the REWIND & LOCKOUT (-) 
input must make a transition from 0 volts to -12 volts. When the rewinding flip- flop is in the 


reset state, the collector of Q5 is at -6 volts; this negative voltage is applied to the anode of 


AND gate diode CR12. The output from the OR gate consisting of diodes CR16 and CR17 is 

enabled by the negative voltage at CR12. The SELECT & REMOTE (-) input at -12 volts is 

| applied to AND gate diode GR15) the negative voltage enables the output from the. other AND. 
diode, CR25. When the REWIND & LOCKOUT (-) input goes to -12 volts, Q15 and Ql6 are = 


cut off. The negative voltage level at the collector of Q16 is coupled through AND gate. diode 
Be os R25 and OR gate diode. CR17 and causes Q3 to be saturated. a3 he positive -going voltage at 


othe collector of Q3 is coupled (as a positive pulse) through CR4 and CR6 to the base of Ql; 
the oe pulse sets the rewind nD. flop. The REWIND (-) output is at -6 volts. | 


| REWIND (+) Output (Pin 26). The REWIND (+) output is the complement signal of | 
| REWIND (. a Output voltages and their derivations are the same. : 


REWINDING (- ) Output (Pin 32). The REWINDING ( 5. output can be affected by the _ 
- MASTER RESET input, the rewind nape flop in the set state, the BOT oe or mechanization | : 
of the follawing logic equation. | 


REWINDING x -) = [FORWARD 4] [TIME DELAY oO] 
ca he rewinding flip- flop cannot be reset while the rewind flip- -flop is set. 


| When the MASTER RESET input etait goes to Zero volts, CRB is forward sere 
and the voltage at the base of Q5 swings positive, which causes Q5 to be cut off. The negative- 
_ going voltage at the collector of Q5 is coupled through R13 to the base of Q4, causing Q4to 
_ saturate. The rewinding flip-flop, consisting of Q4 and Q5, is then in the ‘reset state. (The 
. MASTER RESET input also resets the rewind ae a ) The REWINDING ( -) OutpEE is at. 
zero volts. 0 ) 


OR LDed 
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2. THEORY OF OPERATION. (Continued) 


When the rewind flip-flop is in the set state, the collector of Ql is at -6 volts; the 
negative voltage level is coupled through R12 to the base of Q5, causing Q5 to be saturated. 
The positive-going voltage at the collector of Q5 is coupled through R13 to the base of Q4, 
causing Q4 to be cut off. The rewinding flip- cl is then held in the set state. The 
-REWINDING ( -) output is at -6 volts. | 


| When the BOT input makes a eeneieen from -6 volts to 0 volts, the positive-going 

voltage is coupled (as a positive pulse) through C8, the input of a single-shot multivibrator : 
consisting of Q6 and Q7. In the quiescent condition, Q7 is saturated and Q6 is cut off. The — 
positive pulse from C8 is coupled through C9 to the base of Q7, causing Q7 to be cut off. 
When Q7 is cut off, the voltage at the base of Q6 goes positive, which causes Q6 to saturate. 
Timing capacitor C9 starts charging through R21 and Q6; current flow through R21 holes Q7 
— cut off. Approximately 500 milliseconds after the positive pulse input, the charge on timing 
capacitor C9 reaches a level where current flow through R21 is insufficient to hold Q7 cut | 
_ off. Q7 is biased on and Q6 is cut off. The positive-going voltage at the collector of Q7 is 
coupled through C10 (as a positive pulse)- and OR gate diode CR11 to the base of Q5; the. 
positive pulse resets the rewinding flip *tlops™ (The BOT input reset the rewind flip-flop when 
the time- delay. sequence was initiated.) The REW INDING (-) output is at zero volts. Timing | 

| cepacia Co 7 achnegee when the single- ~shot Blase is in ae eae onciion: | | 


| For mechanization of the logic caaeca: ‘the. F ORWARD (4) input r must be at 0. volts: 
and the TIME DELAY (+) input must make a transition from -6 volts to Q volts. The 
FORWARD (+4) input at zero volts enables the differentiator AND gate. consisting of R18 
_and C7. When the TIME DELAY (+) input makes a transition from -6 volts to 0 volts, the 
‘positive - going voltage is coupled (as a positive pulse) through C7 and OR gate diode CR13 
to the base of Q5; the positive pulse resets the rewinding flip-flop (providing that the rewind 
flip -flop has been reset). The REWINDING C ae output is at zero volts. me 


~ REWINDING (+) Output (Pin. 30). The REWINDING (+) output is the complement pees 
of REWINDING (=). ee eo and their Coryarions are the same. 





Go LOCAL 4 (-) Output (Pin | 9). The GO LOCAL (. -) output is controlled by the REWIND go 
| LOCKOUT (-) ‘input. ~ When the REWIND & LOCKOUT (-) input goes to - -12 volts, Q15 and Q160 
are cut off. CR26 is reverse biased and the GO LOCAL (-) output is at -12 volts (through © 

. 3.6K resistor R51). When the REWIND & LOCKOUT (-) input is at 0 volts, Q16 is saturated 
and CR26 is forward biased; the GO LOCAL (-) output is at ZCKrO volts. 
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2. THEORY OF OPERATION. (Continued) 


UNIT SELECT (+) Output (Pin 17). The UNIT SELECT (+) output is controlled by the 
SELECT & REMOTE (-) input. When the SELECT & REMOTE input is at -12 volts, Ql0 is — 
biased to saturation. The UNIT SELECT rep output is at zero volts (the collector eee of 
Q10). When the SELECT & REMOTE (-) input is at 0 volts, Qh0 is cut off and the UNIT 
SELECT ) output is -12 volts eee RS): 


-REWINDING_ STATUS € -) Sanit (Pin: 34). The REWINDING STATUS ( . output i is 


affected by by mechanization of the pees logic equation. 


REWINDING STATUS (-) = (SELECT & REMOTE) (Rewinding FF set) 


ce Ris chan econ of the logic equation, the SELECT & REMO TE (-) input must be at 
-12 volts and the rewinding flip-flop must be in the set state. The SELECT & REMOTE (-) 
input at -12 volts causes Q10 to be saturated and 0 volts to be applied to AND gate diode 
CR19. - When the rewinding flip-flop is in the set state, zero volts is: applied to AND gate 


oe diode CR18. With 0 volts applied to both AND gate diodes, QI] is cut off and line driver 


Ql2 is biased to saturation. The RE WINDING STATUS (= ) output is 2 volts eee 125 | 
ohm resistor R38). 


When the input to either AND. gate diode is negative, Q11 is biased to saturation and 
Q12 is cut-off. The REWINDING STATUS (-) output is zero volts (through CR20). 


_ HI/LOW DENSITY STATUS (-/+) Output (Pin 19). The HI/LO DENSITY STATUS output 
is affected by the SELECT & REMOTE (-) input and the HI/LO- DENSITY ag 


Rae Sh “When the SELECT & REMOTE re ) input is at -12 volts, Q10 is biased to saturation aed 

- Ovolts is applied to AND gate diode CR27. When the HI/LO DENSITY input is at -12 volts, 
AND gate transistor Q17 is cut off. With the AND gate transistor cut off and 0 volts applied 
to the AND gate diode, Q18 is cut off and line driver Q19 is biased to saturation. The Hi/Lo. 
epee s STATUS output - is -12 volts (through 125 ohm. resistor oe -~ a 


When either the SE LECT & REMOTE (¢ = input or the HI/LO DENSITY input is at 0 re | 


Q18 is biased to saturation and oY is cut off. ‘The Sata hee oe oF ATUS pee oe is zero 
volts ough ae | | 


| RLD~-4 — 
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2, THEORY-OF OPERATION. (Continued) 


READY (-) Output (Pin 20). The READY (-) output is controlled by a three input AND 
gate, consisting of diodes CR21, CR22, and CR23. When the inputs to the three AND gate 
diodes are all at 0 volts, Q13 is cut off and line driver O14 is biased to saturation. The 
READY (-) output is -12 volts (through 125 ohm resistor R43). | 


| When the input to any of the three AND gate diodes is at -6 volts (or more negative), 
Q13 is biased to saturation and Q14 is cut off. The READY (-) output is 0 volts (through 
CR24). | | | | | bate | ee ae 


The input to CR21 is from the collector of Q10, which is at 0 volts when the UNIT _ 


SELECT (-) input is at -12 volts. The input to CR22 is the READY (+) input. The input to 
CR23 is the READY INHIBIT (-) input. | | 


3. POWER REQUIREMENTS. | 

















VOLTAGE CURRENT 


412 VDC #3% | 8 ma max 






-12 VDC 43% 81 ma max _ 


-6VDC 44% | 18 ma max _ 
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| “TABLE 1 
REWIND LOGIC, INPUT SIGNAL LEVELS 





| SIGNAL | 
DESIGNATION 







0 +1, 295 volts. ~ Sie? volts 


0 +1,25 volts 


| REWIND AND LOCKOUT (-). 
| ~ REWIND COMMAND (-). 

ae REWIND PB (+) 
| READY INHIBIT (- 2 | 
g SELECT & REMOTE (-). 
~ HI/LO DENSITY (-/#) 3 
BOT (t) | 
» | TIME DELAY oe 
“FWD (4) 
| [. READY (ea) 
35 | MASTER RESET (+) _ 






7 2 7 -12 +2 volts 





Open circuit | 






0 volts. ‘ 






0 to -] volt 7 7O. 9 to -12 volts - 


0 to -l volt -10 to - -12., 36 volts: 









~12 volts a | 
—-5.9 to -6.6 volts : 
| -5.9 to -6.6 volts : 
-5.9 to -6.6 volts - 


0 volts 






Oto -1 volt 






0 to -1 volt 






: OO: “1 volt 






ie +4 to 46, Zz. volts. E. *. 200 -6.2 volts ee 






| Oto-1 volt bs: 7 46-12-36 -velts: 


| TABLE 2 ; , 
_REWIND LOGIC, OUTPUT SIGNAL L EVELS 


SIGNAL 
DESIGNATION 
GO. LOCAL. ( NS | | 0 to -1 volt a eS 8 to 7 volts* | 
_ | UNIT SELECT (4) | Oto-lvolt | -Sto-6.2volts 
| HI/LOL DENSITY STATUS (-/4) — Oto-Lvolt | -10 to -12.36 volts 
| READY (-) 2"). @ te =1 volt —— -10 to -12,36 volts 
| REWIND) = ~—— | Oto-ivolt. = | -5.8 to -7 volts 
| REWIND (-) , | | 0 to 4 Volts fi =528'to47 volts 
7 REWINDING (+) =e | Oto-Ivolt | -5.8to -7 volts 
| 5 | REWINDING (-) : 7 Oto -1 volt 7 ~5.8 to '-7 volts. . 
| REWINDING STATUS (-) | 0 te “i-volts. | -10 to -12.36 volts - 





“Established by current flow through external circuits normally used. 
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21 
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REWIND 123.2 
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28 > REWIND (—) 
REWIND& | 
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LOCKOUT (—) “> REWIND (-++) 
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34.) REWINDING 
"STATUS (++). 
seiect& 16 17, UNIT 
SELECT (+) 


REMOTE (—) 


19, =HI/LO DENSITY 


HI/LO DENSITY 18 STATUS (—/+) 


(—/+) 


20, READY | 


33 
READY (+) — STATUS (—) 


_ READY 15. 
INHIBIT (—) 


Figure | | 
_ Rewind Logic -D, Logic Diagram 
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ADDENDUM 3119302-01 
LINK SPECIAL FEATURES 


SCOPE. 


This addendum documents special features not included in the standard technical 
manual. Special input signal and output signal lists and a cross-reference list of printed 
circuit boards are provided. Printed circuit board (PCB) assembly drawings and schematics 
not included in the technical manual are supplied. A special data electronics logic aoe 
is located at the end of this addendum. | 


- GENERAL DESCRIPTION. 


TM -7 TAPE TRANSPORT. 


_ The tape transport is designed t to operate at 45 ips. ae he list ‘of PCB's in. Lhe TM - “] 
manual is for 36 ips operation only. The PCB's eHDPeG with this TM- 7 wave Transport” 
aipcas on the PCB cross- -reference list. : 


The standard TM-7 responds to Bees ae eee and Run/Stop Sonmianas: This 
| transport is modified to accept Forward/s Stop and Rever se /Sto| pb commands. 


DATA ELECTRONIC Se 


The data electronics card cage is wired as hort on Logic Diagram. el 19334.. The. 
PCB's supplied with this DE- 211 Data Electronics appear on the PCB cross- reference list. 
The input and output signal lists provide: connector pin nm designations for both the input/ out} put 7 
panel and the data electronics card cage, | 


The parity bit is generally supplied by external equipment. In this system, the parity — 
bit is generated by the Exclusive OR circuits on PCB B17 and B18 and is handled as W rite 
Data 7. Parity is checked by the Exclusive OR circuits on PCB B9 and B10. 


Haldane epee circuits are provided by flip-flop circuits on PCB All and AL2, 


Bidirectional read deskew is wecommuiche’ by the read deskew circuits on PCB's A2. 
arougH A8. The forward command automatically selects the forward deskew circuits. The 
AbDSENCE Of the forward command selects rever se deskew. Deskew adjustinent in te local 
mode can be performed by removing the Select Logic (SLB) circuit board and by applying - -12 


volts to B7- 31 to select forward read deskew circuits or B7-29 to select reverse read deskew fe he 


circuits. 


_ LINK ADDENDUM 31 19302-01 | 
| REVISED 7-67 aie 


1/O PANEL DE CARD CAGE 


j4 Js | INPUT SIGNALS 
C ] Write Track 1 (-) 
D 2. Write Track 2 (-) 
E, 3 Write Track 3 (-) 
F 4 _ Write Track 4 (-) 
M be) Write Track 5 (-) 
N 6 Write Track 6 (-) 
P 7 *Write Track 7 (-) 
W 8 Write Strobe (-) 
x 9 Write Reset (-) | 

ds 10 Read Permit (-) 
A 1] Ground 
B 12 Ground 

HO 13. . Ground 
J 14 Ground 
K 15 Ground 
L 16 © Ground 

> 17 Ground 

U- 18 Ground 

Vv 19 Ground 
m 20 Shield Ground 
Ces 21 Write Permit (-). 
R 2 Holding Register DC Reset (-) 
§ 23 *Write Track 9(-) 
id 24 -~Odd/Even Parity (-/+) 
Y 25 Forward/Stop (-/+) 
e 20 Reverse/Stop (-/+) 

ZZ. 27 Rewind & Lockout (-) 
f 28 Rewind (-)  _ | 
g Vy ie Ground 
ho 30 Ground 
G 31 Spare 
a 35 ~ Ground 
b 36 Ground 
j 39 Spare. | 

_k 40 *Write Track 8 (-) 

*Not used in this system 
SON 9719 FAL 3114790 > i , 2 Link TM-7211 


DE-211 Logic Diagram 3118334 | | 45 IPS 556/200 CPI 


| LINK ADDENDUM 3119302-01. | | 
| REVISED 7-67 3 ees 


1/O PANEL DE CARD CAGE 


Js J4 - OUTPUT SIGNALS 
C l Read Track 1 (-) 
D 2 Read Track 2 (-) 
E 3 Read Track 3 (-) 
F 4 Read Track 4 (-) 
M be) Read Track 5 (-) 
N 6 Read Track 6 (-) 
P 7 Read Track 7 (-) 
R 8 Clock (-) 
G —&9 Read Data 8 (-) 
d 410 *Read Data ae -) 
A di Ground 
B 12 Ground 
H 13 Ground — 
i 14 Ground 
K 15 Ground 
L 16 Ground 
S 17 Ground 
a 18 _ Ground 
U 19 Ground | 
hy. 20 Shield Ground © 
Ww oo, BOT (4). 
xX 22: -EOT (4). 
ye 23 Rewinding (-) _ 
Z 24 - Ready (-) | 
eo! 25 High/Low Density: Status ( ca 
oe 26 Spare 
h a Vertical Parity Error ( -) 
J 28 Spare — 
Cc 29 : *Write Check Error 
g 31 Ground 
k 32 Unit Select (-) 
] 33 Select Indicator (+) 
V (38 Write Enable (C) 
a 39 Write Enable (NO) | 
b 40 - Write Enable (NC) | 
*Not used in this system. 
SON 9719 FAL 3117490 | | | | — Link TM-7211 © 
_ DE-211 Logic Diagram 3118334 | _ a 45 IPS 556/200 CPI 
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CODE 


CSA 
FLC 
CLA. 
PHB 
RCA 
RLA 


CODE 


ae re 


EOA 


FFE 


IBA 
ODA 
ODM 
RAB 
RDC 
SGA 
SLB 
WAB 


WPD 


PART NO. 


3112170-10 
3112360-10 
3107102-10 
3107262-10 
3112167~10 
3107087 -10 


PART NO. | 


—3107274-10- 


3118267-01 


— 3107258-10 


3107259-10 
3118163-01 
3107266-10 
3109932-10 
3119379-01 
3111157-10 
3112363-10 
3107268-10 


PRINTED CIRCUIT BOARD CROSS-REFERENCE LIST 


TM-7 CONTROL ELECTRONICS 


DESCRIPTION 


Capstan Servo Control 
Forward/Reverse Logic -C 
Local/Remote Logic 

Photo Amplifier 

Reel Servo Control 


Rewind Logic 


LOCATION 


J6 
j4 
J2 
433 
j7 
i. 


DE-211 DATA ELECTRONICS 


DESCRIPTION 
Exclusive OR 
Pipe Elep ag | 
Input Buffer 
Output iene: 
Output Driver 


Read Amplifier © 


Read Deskew (Bi-directional) 


strobe Generator 
Select Logic -B 
Write Amplifie 3 


Write Power Gate 


*Drawings provided with this addendum. 
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DE Logic Diagram 3118334* 
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LOCATION 


B9,B10, B17, B18 


All, Al2 
B15, B16 
B13,B14 
B19 


B2-BS _— 


A2-A8 

BS 

B7 
A14-A20. 
AM 
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3107073 


3107093 | 


3107088 


3112172 
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3107260 
3107257 
3112169 
3107261 


SCHEMATIC ASSY DWG — 


3104452, 
3118269" 


3107038 


3107043 
3118166%* 


3107118 
3109930 
3107058 


3111155. 


3112345 
~ 3107128 


3107274 


3118268" 


3107251 — 


3107255. 


3118165" 
3107270 
3109933 


— 3107276 


3111157 
3112347 — 
3107272 
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PARTIAL REFERENCE DESIGNATIONS ARE SHCWN. 
REFIX THE REFERENCE DESIGNATION WITH THE 
THON. 


} ISSUE | DESCRIPTION 
LO 196-40 


OvTrPUT (-) i 


OUTPUT (+) 2 


CIRCUIT NUMBER FOR COMPLETE 
5. ALL TRANSISTORS TO BE 32/ 2092-10. 
4. ALL DIODES TO BE 3243024-/0, 


3. ALL RESISTOR VALUES ARE IN CHMS, 


£5%, Y4n. 


PESO 


j Onarraman | oATE | WrROWAL 
ee eed 


S118 269 | 


2. ALL CAPACITOR VALUES ARE IN MICROFARADS £ 5% 500¥. 
1. FOR ASSEMBLY SEE TABLE ?. 
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PART_NO. REFERENCE ce Des en ATION | 
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{12] FOR COMPONENT INSTALLATIONS, SEE TABLE I. 


= MARK PART NO. AND NAMEPLATE INFORMATION 
PER MIL-STD-130 


10. PART NO. TO BE AS SHOWN ON TABLE #. 


9 SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE IBIS COLUMBIA TECH CORP 
OR EQUIV. 
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460-004 GIS-O04- = 3118266-01 | “7 TRIMPOTS NOT TO BE SUBMERGED 1M -WeteD 
2 PLACES S$ PLACES 6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 


5 PLUS SIGN ON CAPACITOR INDICATES POSITIVE, 
4. HEAVY LINE ON DIODES INDICATES CATHODE 
| | | 3 ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
| —- | | 2 FOR ASSEMBLY SPECIFICATION SEE 31/8270. 
Bore a RIEFIERIENGIE ee 
: : 1 FOR SCHEMATIC SEE 3/1826 9. 
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NOTES: i 
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6. COMPONENT DESIGNATIONS ARE FOR REF ONLY. 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 


2. FOR ASSEMBLY SPECIFICATION SEE F816 T 


1. FOR SCHEMATIC SEE 3//8/6G. 
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